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On the Derivation and Accuracy of Capital
Formation Data
TABLES Ofl the derivation of capital formation data for the combined
regulated industries are presented in Appendix B, and for the
individual industries, in Appendixes C through H. In general, the
notes to these tables are designed to provide a sufficient guide to the
procedures used. They include descriptions of the various steps taken
in the process of estimation. They also include references, wherever
possible, to ititernal checks on the accuracy of the estimates obtained.
This appendix is intended to supplement the later ones in three
ways: (1) Information is provided on the techniques of derivation of
interest to the general reader, who in most cases would not wish to
follow the tables in detail. (2) Several special tests of the accuracy of
the data bearing on the more important components are presented.
(3) A full discussion is provided for the derivation of the data for steam
railroads. Quantitatively, the railroads are the most important com-
ponent of all, and the problems involved were extraordinarily com-
plex. Furthermore, a discussion of the nature of the decisions made
and the techniques employed in that case should serve to illumine the
rationale underlying the procedures followed in the others.
Tests of Accuracy
The analysis in the body of this report was confined to nine-year
moving averages of the basic data. Such averages possess the ad-
vantage of smoothing the shorter-term movements and allowing a
greater degree of concentration upon the longer-term movements in
which our interest centers. Their use was also prompted by a regard
for the margin of error characteristic of many of the estimates,
especially those for years prior to World War I. For later years the
materials available for constructing the various series on capital
formation were relatively abundant. Accordingly, estimates for the
years 1919 through 1950 are directly useful as annual data. For the
earlier years, resources were meager. A variety of assumptions were
required to build the statistical edifice of capital formation finally
presented. The internal checks and the benchmarks available, we
believed, were sufficient throughout, to ensure the essential verity of
the longer-term trends of the series; but for certain years there was
considerable chance of substantial errors. It is these errors in the
annual data which the nine-year moving averages are intended to
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smooth—and for purposes of our analysis, to reduce materially.
Some notion of the magnitude of the errors, and of the extent to
which they are minimized by the nine-year moving averages, is
provided by the tests described below. The most important tests are
those relating to gross capital formation, since upon the accuracy of
this series depends, in the main, that of all the others.
GROSS CAPITAL FORMATION
For the period after 1911 the Interstate Commerce Commission
has compiled data on gross capital expenditures by the bulk of
American railroads. Only relatively minor adjustments were neces-
sary to approximate complete coverage. For the years prior to 1912
it was necessary to resort to the annual reports of state railroad
commissions, which in some cases carried capital expenditures as
well as other financial items for individual roads. Samples obtained
for selected years were used to derive estimates of gross capital
expenditures for all railroads. The samples ranged in size from 20 to
nearly 70 per cent of the total and were designed, as far as possible,
to provide representative geographical coverage. (Estimates of the
accuracy of the samples are given in the more detailed discussion of
railroad data in a succeeding section.) Primarily because of the high
cost of transcribing, such samples were taken, on the average, for
every third year. The greatest span between any two samples was
four years. Estimates of gross capital expenditures for inter-sample
years were interpolated, after adjustment for the price factor, by
means of a series on miles of track operated.
Changes in miles of track operated provide an admittedly poor
indicator of capital expenditures, primarily because they represent
only one facet of investment and because of an indeterminate lag
between expenditures and the completion of lines of track.1 Con-
sequently, for all years before 19 10,2 the year-to-year changes in
gross capital expenditures—or in any other series derived from these
—must be viewed as rough approximations. The problem before us
now is to determine how rough these approximations are, and to what
extent they are improved by the averaging process.
Unfortunately, there is no direct test of the accuracy of the method
of interpolation employed for the gross capital expenditures series,
or of the extent to which results are improved by use of the nine-year
moving averages. Changes in miles of track operated were almost
1Also,a change in miles of track operated does not represent, strictly, a grosschangein
capital. In the present case, however, it may be taken as an approximation of this, since
the relative importance of abandoned lines in the period before 1910 was negligible.
2TheInterstate Commerce Commission figures begin in 1912, but samples from the
state railroad commission reports were taken in 1910 and 1911.
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CHARTA-I
Comparison of Gross Capital Formation In Constant Dollars, Steam
Railroads, 1912—1 928, Reported and Interpolated
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certainly a much more accurate indicator of capital expenditures in
the earlier years, when construction of road and new lines was a
substantially more important segment of total investment. And it is
of course only for the earlier years that the method was employed.
Nevertheless, it was deemed instructive—experimentally—to apply
the same method of interpolation to the later years and compare
results with the actually reported data.
The results of the experiment are shown in Chart A—I. As already
indicated, in the actual use of the method for the period before 1912,
sample data were available for every third year on the average,
though not evenly spaced throughout. In the experiment it was
assumed that every fourth year was known. As in the earlier period,
changes in miles of track operated were used to interpolate for the
intervening years. It was possible to work the experiment from 1912
only through 1928, since after that—unlike the earlier period—
negative changes in track miles occur, and are of course inadmissible
for interpolating gross capital expenditures.
In the first panel of Chart A—i, estimates derived from track
mileage (between benchmark years) are compared on an annual
basis with actually reported figures, after appropriate adjustment and
deflation. The average absolute error for the entire period is 12 per
cent, and the largest error for any year is 46 per cent (for 1919). In
the computation of the average error, benchmark years were excluded
so that the measure applies to the interpolated years alone. Of
particular interest here, however, is the extent to which the errors
are reduced by use of nine-year moving averages.
A comparison of the nine-year moving averages of the actual and
interpolated series is shown in the second panel of Chart A—i. The
average absolute error incurred is 8.6 per cent and the maximum
error is 10 per cent (for 1921)—the former being less than three-
fourths and the latter less than one-fourth of that found in the annual
series. Perhaps equally important is the improvement obtained in the
direction of movement. In the annual series the interpolated values
move in the wrong direction seven out of sixteen times. In the nine-
year moving averages, agreement in direction of movement is
perfect.
It may be concluded, therefore, that the nine-year moving averages
materially reduce the errors resulting from the interpolation method
employed in estimating gross capital expenditures prior to 1910.
There is a further presumption that the errors remaining in the
nine-year moving averages are fairly small and that their direction
of movement and turning points are reliable. In this connection, it
should be borne in mind that the average error of 8.6 per cent found
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in the nine-year moving average of the interpolated series during
1914—26 is probably much greater than the actual error encountered
when this method is used for the earlier period, for two reasons:
(1) Track mileage was probably a much more accurate indicator of
capital formation in the earlier period. (2) Samples were actually
available, on the average, more frequently than every four years, the
assumption employed in the illustration. On the other hand, of
course, there are sampling errors in the benchmark estimates of
gross capital expenditures in the years prior to 1912, not reflected
in the experiment.
Checks of a somewhat similar order—and with somewhat similar
results—are available for the electric light and power industry. For
the years subsequent to 1919 data on gross capital expenditures were
derived, after a number of adjustments, from annual series published
by the Edison Electric Institute and the Federal Power Commission.
For the earlier years in this case, too, the foundation for estimates
was much more flimsy. The initial step in their derivation was the
estimation of gross capital expenditures for intervals of five years,
based on quinquennial reports of the Bureau of the Census and the
Department of Labor. Estimates of gross capital expenditures during
the five-year spans were derived in the main from changes over these
periods in the total reported cost of plant and equipment after
adjustment for property revaluations, retirements, and c9mparability
of coverage. To test their accuracy, precisely the same methods were
employed for estimating, from censusmaterials,grosscapital
expenditures in the years 1923—27 and 1928—32. The results are
compared below with totals of figures for the same years reported
annually by the Edison Electric Institute:
GROSS CAPITAL EXPENDITURES
Reported by Edison Estimated from
Electric Jizstitute Census Data
1923—1927 $3,574,164,000 $3,549,898,000
1928—1932 2,821,263,000 3,063,137,000
Inthe first period the estimated total differs from the reported
total by less than one per cent; in the second period the difference is
8.6 per cent.
The second step in deriving gross capital expenditures in the
period before 1920 was to distribute the estimates for five-year totals
among the individual years. A number of different but closely
related methods were employed in the various subperiods prior to
1920, depending upon the materials available. The least promising
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was the one to which we were obliged to resort for the years between
1902 and 1912: that of deriving annual data by distributing the
totals for 1902—07 and 1908—12 in accordance with the products of
(1) estimated increase in generating capacity, and (2) a construction
cost index. In turn, the annual increases in generating capacity were
estimated by interpolating census data with a modified exponential
trend.
The only direct check on this procedure related to a single year—
1907. In that year the census asked plants in operation to report the
cost of construction during the year and, in addition, conducted a
survey of expenditures for plants under construction as of December
31, 1907. The total (appropriately adjusted to include construction
of light and power departments of street railways and to exclude the
cost of land) is 126 million dollars, a figure almost identical with that
derived for 1907—125 millions—by the method of interpolation
described above.
An additional—though indirect—test of the accuracy of the
procedures described is obtained by employing the same methods of
estimation to the years after 1920 (continuing the experiment begun
above), for which reported data are available. This was done for the
period 1921—32. The comparison of reported and estimated gross
capital expenditures is shown in Chart A—2. The average error for
the annual data, depicted in the upper panel of the chart, is 16 per
cent and at the extreme—in 1932—the estimated is more than
double the reported figure. These errors, however, are sharply
reduced when moving averages are employed, as shown in the lower
panel of the chart. Since the shortness of the interval compared
precluded a nine-year average, five-year moving averages were used.
The average error in the five-year moving averages is 2.2 per cent,
and the maximum error for any year is 13.6 per cent (for 1923).
Thus, despite the crudeness of the method of interpolation employed,
relatively accurate benchmark estimates limited the error in the
five-year moving averages to tolerable dimensions. Furthermore, it
should be noted that the direction of movement from year to year in
the lower panel is correct iii six out of seven cases; in the seventh
case the year-to-year change is small.
A similar test is available for the telephone component. In this
case, reported data on gross capital expenditures were available for
the years subsequent to 1912. For the earlier years estimates were
prepared from annual changes in the original cost value of plant
'It was not possible to continue the test beyond 1932 primarily because of the sub-
stantial write-downs in value of assets in immediately following years. Write-downs
amounted to nearly one billion dollars in 1932—37.
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CHARTA-2
Corn parison of Gross Capital Formation in Current Dollars, Electric
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andequipment, taken in conjunction with estimated annual retire-
ments. Retirements each year were computed from depreciation
figures and the average ratio, for the years 1913—17, between
retirements and depreciation.
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As a check on the reliability of the procedure, similar estimates of
gross capital expenditures were computed for the years 1913—36 and
compared with the reported figures for the same pefiod.4 In con-
structing the estimates the method employed was directly analogous
to that used for the earlier period. The value of plant and equipment
for the industry, available at five-year intervals, was completed for
all years by interpolation with the value of plant and equipment of
the Bell System. The average ratio during 1937—41 between retire-
ments and depreciation was applied to depreciation in the years
1913—36 in order to estimate retirements. All computations were in
terms of original cost dollars.
The results of this experiment are shown in Chart A—3. In the
upper panel, the annual estimated figures differ from reported data
on the average by 6.7 per cent; the maximum error for any year is
74 per cent (for 1933). Differences in the direction of year-to-year
changes occur four out of twenty-three times. Here, too, very sub-
stantial improvement is achieved by the use of the nine-year moving
averages shown in the lower panel. The average error is reduced to
4.9 per cent, the maximum error for any year, to 12 per cent (for
1917). The agreement in direction of year-to-year changes in the
nine-year moving averages is perfect.
The above tests, conducted for the three most important compo-
nents of the regulated industries, substantiate the assertions made at
several points in this monograph. It is clear that the annual data in
the years before World War I are subject to considerable error. At
the same time it is apparent that the accuracy of the nine-year
moving averages in these earlier years warrants a high degree of
confidence. Both in level and in direction of year-to-year movement,
errors appear to be well within the limits that may be considered
tolerable for a study of long-term trends.
DEFLATION
Principal emphasis in the main text is placed upon the deflated
series, for interest is most often centered upon the flow and stock of
realcapital.For no period in the eighty-year span covered by our
data were indexes available which precisely fulfilled the variety of
tasks for which they were required, such as deflating capital con-
sumption or the stock of capital. A number of assumptions as well as
The estimates were not extended beyond 1936 because: (I) Data for 1937—41 provided
the basis in the experiment for the assumed ratio between retirements and depreciation.
The estimates for these years would thus be forced into agreement with the reported




Gross Capital Formation in Current Dollars, Telephones, 191 3—1 936,
Reported and Estimated
adjustments of the original data were foundnecessary; they were
subjected to independent checks wherever possible. For the earlier
years, however, the sparsity of statistical resources constituted,a
special problem. For the later years Construction cost indexes,more
or less directly applicable to each of the components, were available.
It was necessary to extend these indexes in the earlieryears by com-
bining data on wage rates, construction materials, andcertain
types of relevant equipment, where possible—in particular, for
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CHARTA-4
Comparison of Price Indexes, Experimental and Final
Nine-Year Moving Averages
Series, 1916—1934,
railroads and telephones prior to 1915,andfor electric power prior
to 1912.
To test the accuracy of the methods used in the earlier years, we
have applied them to the later years, thus extending these indexes
forward experimentally so that they may be compared with the
final series actually used. The experiment was carried forward as
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far as the continuity of the underlying data permitted—through
1938. The results of the test are given in Chart A—4. The nine-year
moving averages of these series are shown for experimental and for
final series for the railroad, electric power, and telephone com-
ponents from 1916 or 1919 through 1934. The correspondence in all
cases is fairly close, and the general trends quite similar. The maxi-
mum discrepancy between the two series in any year is 11.5 per cent
in 1919 for the railroads, 10.5 per cent in 1934 for electric power, and
12.6 per cent in 1924 for telephones. The average discrepancy is
5.4 per cent for the railroads, 2.9 per cent for electric power, and
9.9 per cent for telephones. It is, of course, relevant to note that
price fluctuations were very much more modest in the earlier years
than in the period for which this test was conducted. Therefore the
actual errors incurred may have been smaller than the results of the
experiment would suggest.
NET CAPITAL EXPENDITURES AND CAPITAL CONSUMPTION
The qualifications of the accuracy of the series on gross capital
expenditures noted above apply equally to net capital expenditures,
except that in the latter case an additional problem arises—that
involved in the estimation of capital consumption. The estimates
made here of capital consumption (and in virtually all other places
to the writer's knowledge) are to be viewed as rough approximations
of the extent to which physical capital was used up, on the average,
from year to year over the period. No attempt is made to measure
the very short period (and usually small) changes which result from
fluctuations in the intensity of capital utilization. The series do
purport to measure the changes over time related to alterations in
the stock and composition of capital. They are founded, ultimately,
on estimates of the average length of life of property, and on esti-
mates of the bases to which capital consumption rates are applied.
A number of internal checks on the procedures used were available
and are referred to in the tables of Appendixes C through H. Here,
two special tests of the accuracy of our methods are presented for the
telephone and railroad components.
In telephones, since our records cover the industry from its
beginnings in the 18 70's, the base for application of depreciation
rates was built up by accumulating annual gross capital expenditures
in constant dollars and subtracting retirements, also in constant
dollars. An annual series of the gross physical fixed assets was thus
developed, and to it rates of capital consumption (based on the
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average life of property) were applied. A check on this base is
obtained by reference to an independently reported figure by the
industry for the book value of plant and equipment. Our estimate
for gross physical fixed assets in 1929 dollars at the end of 1950 was
8,708 millions. To obtain a comparable estimate from reported
book value at the end of 1950 it is necessary to deflate the reported
figure by a weighted average of our construction cost index for the
previous twenty-eight years. The result of this deflation is a figure of
9,172 millions, about 5 per cent above the original estimate. Con-
sidering the opportunity for accumulation of errors over the seventy-
year span, the difference may be adjudged small.
For the railroads it was necessary to use a much more complex
method of estimation. In outline, it involved (1) deriving a series on
the original cost value of road and equipment, (2) applying to this
series appropriate depreciation rates to obtain capital consumption
in original cost dollars, (3) deriving an index suitable for converting
capital consumption from original cost to current dollars, and (4)
applying another price index for converting capital consumption
to constant dollars. As a check upon the various assumptions under-
lying the procedure, capital consumption is here computed by an
independent method.
In this experimental method depreciation rates are applied to the
gross capital expenditures in 1929 dollars each year from 1870 to
1950. On the basis of data obtained from Interstate Commerce
Commission records, it is assumed that the average life of depreciable
property was fifty years. Estimates of depreciation on property
existing at the beginning of 1870 were obtained by using the figure
on capital consumption previously derived for this year and reducing
it progressively insubsequentyears in accord with the estimates of
retirements, until it falls to zero in 1925. The experimental series on
capital consumption thus derived are compared with the final
series employed in this study in Chart A—5.
The check series agrees closely in general drift and in level with
the final series throughout. The discrepancies which occur for 1920
and subsequent years spring primarily from the marked swings
which occur in the check series; these cycles, in turn, derive from
the artificial assumption involved in applying depreciation rates to
fifty-year spans of gross capital expenditures, which means adding
one new year and dropping one old year with each successive
calculation. However, the greatest of such discrepancies in any given
year is less than 9 per cent; in the entire span 1920—50, the cumu-
lative capital consumption calculated by the check method is
within 3 per cent of the final estimates.
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CHARTA-5
Comparison of Capital Consumption, Steam Rallroads, 1870—1950,
Final and Experimental Series
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Referencemay be made to one rough, though direct, test of the
accuracy of the net capital formation series available for the railroad
component. In this case it is possible to compare our series, based on
various dollar-value estimates, with changes in the physical volume
of several types of railroad investment goods. Perfect agreement
cannot be expected for a number of reasons, entirely apart from the
inevitability of statistical error. In the first place, data are not
available on the physical volume of all types of investment goods.
Second, changes in the stocks of these goods are gross differences;
they include the effects of retirements as well as additions, but make
no allowance for depreciation on existing stock. Third, no effort was
made to combine the different types of investment goods into an
over-all index, for the problems involved in weighting are consider-
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For all these reasons, attention must be focused upon the broader
characteristics of the series depicted in Chart A—6. If this is done, it
will be seen that there is nearly perfect agreement between our own
capital formation series and the data on physical volume considered
together. In the one important exception, described below, the
difference is attributable to the limitations of the physical volume
series.
Initially, all series reach their all-time peaks in, or at the end of,
the first decade of the twentieth century—in 1909 in our series on
net capital formation, in 1907 in track and in locomotives, in 1904 in
freight cars, and in 1910 in passenger cars. Prior to the 1898—1918
cycle, which culminated in this peak, the series in all cases fluctuate
at a level about one-half to three-fourths of the way from the 1909
peak to the 1918 trough. The long cycle preceding the giant 1898—
1918 swing also appears in all of the series, though it is less distinctly
marked in freight cars. Turning to the later years, all series show a
trough in the early thirties and a subsequent rise. In all cases
investment after World War I appears substantially lower in general
than in the earlier years.
The outstanding difference between our own and the physical
volume series occurs in the 1920's. It is in this period, however, that
retirements reached record levels far exceeding the rate of capital
consumption, and for this reason, especially, changes in physical
volume tend to understate the actual flow of investment. The
tremendous volume of traffic in World War I, coupled with supply
and labor shortages, precluded the maintenance of track, buildings,
and rolling stock at accustomed standards and, at the same time,
necessitated the general deferral of replacements. At the end of the
war, extensive rebuilding and re-equipping were required. The
flood of investment that occurred is not mirrored in the physical
volume series because of the simultaneous retirement of obsolete
equipment. It should be emphasized that in the twenties, railroad
investment was directed toward improvements of many kinds rather
than to extension of line. Thus signal systems were improved and in
many cases installed for the first time in this period. Such improve-
ments and other similar activities are not reflected in the physical
volume series in Chart A—6. Average annual retirements in the













Asmaller but rather similar difference between our series on net
capital formation and the physical volume series appears in the late
1940's. Again retirements rose sharply after World War II, exceeding
the actual rate of capital consumption. This rise in retirements
served to reduce the physical volume series, though there can be
little doubt that the real rate of capital formation advanced after
World War II as indicated in our series.
An Illustration: The Derivation of Data for the Railroads
The purpose of this section is to provide a detailed commentary
upon the tables of Appendix C, which trace the derivation of capital
formation data for the railroads. As noted, a very large proportion
of the problems encountered and decisions made in constructing
these series were common to all the components of the regulated
industries. In this sense, the discussion will serve a more general
purpose. The series described below are gross capital formation,
capital consumption, net capital formation, and the value of road
and equipment of the railroads, both in current and in constant
dollars. Data are derived by years from 1870 through 1950. The
annual figures are given in Table C—l. Nine-year moving averages
are presented, along with those forall other components, in
Appendix K.
In addition, a series on the book value of road and equipment was
also derived, primarily because of its intermediate usefulness at
several points in the estimation process. It will be discussed first.
BOOK VALUE OF ROAD AND EQUIPMENT
Content. This series represents the value of road and structures and
equipment, gross of accrued depreciation, as carried on the books of
the railroads. Under this heading is embraced all physical property
of the railroads used directly or indirectly for transportation.




Railroads have typically valued their property at cost and begin-
fling with 1907 have been compelled to do so under Interstate
Commerce Commission regulations.6 However, since property is
occasionally sold by one road to the other, valuations are not
necessarily identical with the historical cost of production. Moreover,
the period of consolidation in the 1880's and 1890's resulted in
substantial upward revisions in the valuation of assets.
No deduction has been made in these figures for accrued deprecia-
tion. For present purposes, it was not necessary.
Derivation. From 1890 to 1950 data are available directly from
icc reports; they required adjustment only for undercoverage (based
on the ratio between track mileage owned by reporting companies
and by all companies) and, in the years prior to 1917, for shifting of
dates from June 30 to December 31 for the sake of comparability
with later years and with other series. The magnitude of the under-
coverage blowup was small, ranging from 4 per cent in some of the
earlier years to1 per cent or less in the period after 1934. The
original icc figures along with the necessary adjustments are given
in Table C—2.
For the period prior to 1890, the raw data available are those
shown in columns 1—3 in Table C—3. The same figures, after correc-
tion for undercoverage, are given in columns 7—9. In 1890—the only
year for which comparison is possible—the difference between the
census and the icc estimates is less than 3 per cent, after the under-
coverage adjustment is made. On the other hand, Poor's estimate
exceeds the Icc's by 9 per cent and that of the census by 12 per cent.
Though it was not possible to account for these differences, there
are some reasons for believing that Poor's estimates are excessive
rather than that the census and icc figures err by nearly identical
amounts. Poor's Manual of Railroads was compiled primarily for the
presentation of individual company reports rather than national
totals. Such aggregate figures as are presented could easily have been
inflated by double-counting, especially if they were obtained by
summing totals derived from state railroad commission reports, as
seems likely. Many of the railroads reported to more than one state
commission, and errors from this source alone could easily account
for the differences in question.
Accordingly, the corrected census figures for 1880 and 1860 are
accepted here after a small adjustment to the icc level is made on the
basis of the ratio between the two series in 1890. The figures for
1881—89 and 1876—79 are obtained by interpolation with reference
Of course, the icc permits occasional exceptions under special circumstances, but
these are rare.
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to the Poor's series. The figures for 1870—75 are obtained by straight-
line interpolation between 1876 and the corrected census figures for
1860. These final estimates, as ofJanuary 1 in each year, are shown
in column 11.
GROSS CAPITAL EXPENDITURES
Content. This series includes all expenditures (except those for land)
charged to capital account by the railroads. Embraced here are all
direct expenditures for equipment and road7 and structures and also
"general expenditures"—that is,expenses incurred incidental to
actual purchase. The latter category, important only in the early
days of the railroads, covers organization costs and such overhead
items as taxes and legal expenses.
Derivation of Current Dollar Estimates. From 1912 to 1950 data on
gross capital expenditures, including land, were obtained directly
from the annual reports of the icc for Class i and II roads, and
required adjustment only for inclusion of other classes and for under-
coverage by the same method as that described for physical assets.
It was also necessary to shift the years prior to 1916 from a fiscal to
a calendar year basis. The derivation of this series is shown in detail
in the first nine columns of Table C—4.
For the period prior to 1912, the only source is the financial
statements of individual companies contained in some of the annual
reports of state railroad commissioners. Of course, not all states
asked for information on gross capital expenditures. Furthermore,
the behavior of individual states in this regard was erratic in that
such information was obtained only in certain years.
Hence the method of selecting samples from the state reports was
narrowly restricted by the nature of the source material. In some of
the earlier years only three or four states obtained information on
gross capital formation, and even in later years it was seldom
included by more than ten states. Yet from the point of view of the
accuracy of the results it is fortunate that most railroads pass through
several states. For example, it was found in the sample for 1910 that
roads accounting for 99 per cent of the assets of all roads reporting
to the State of Wisconsin also reported to one or more of the three
other states—Kansas, Indiana, and Minnesota. The significance of
'Since there has been some debate on the subject, it may be noted that ties and rails
replaced in kind have been typically charged by the railroads to maintenance rather than
to capital account. The excess cost of improvements is, of course, capitalized. In support
of this practice is the observation that such replacements are made with a high degree of
regularity and are postponable only in much narrower limits than the usual capital
purchase.
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this finding is twofold: (I) Railroading is not a local operation. The
roads reporting to any one state will in fact operate in a wide variety
of other states. (2) The roads reporting to any one state will represent
a substantial proportion of all roads in the United States.
Samples from the state commissioner reports were chosen for the
years 1873, 1877, 1880, 1882, 1887, 1891, 1892, 1896, 1900,1904,
1907, 1910,and 1911. In general the objective was to choose' an
evenly spaced number of years. This objective was modified on
occasion for several reasons: (1) For some years the available material
was deemed insufficient, or not as adequate as in other years. (2) In
order to clarify the material of one year (say 1892), it was at times
necessary to explore the material of a previous year (1891), which in
turn was utilized. (3) In one case—l9lO and 1911—it was deemed
important to explore more extensively the period concerned in
order to date more accurately the occurrence of what appeared to
be the all-time peak in gross capital expenditures.
The states selected for each of these years are listed in the footnote
to Table C—5. For the years 1877, 1882, 1891, 1892, and 1900 they
represent all those for which reports existed containing the desired
information. In all cases an effort was made, insofar as the source
material permitted, to represent the various geographical sections of
the country. The sizes of the samples ranged from 20 per cent of the
assets of all United States railroads to nearly 70 per cent, and they
averaged 42 per cent for all sample years. The derivation of estimates
of gross capital expenditures for all United States railroads in these
sample years is illustrated in Table C—5.
In order to shed some light on the accuracy of the results, samples
were taken in a "control" year—l914——and the results compared
with the actually reported gross capital expenditures in that year—
683 million dollars.8
The states included in the master sample for 1914 are shown in
Table C—6 along with their respective book values of road and
equipment and gross capital expenditures. The selection represents
a grouping which was as similar in geographical representation as
possible to the groupings actually employed in 1900, 1892, and other
large sample years. In all, the sample roads in 1914 account for
59 per cent of the total fixed operating assets of all roads. An estimate
of the gross capital expenditures for all roads, derived from this
sample, comes to 660 million dollars, as shown in the first line of
Table C—7. This is less than 4 per cent away from the actually
reported figure for that year. The experiment suggests, therefore,
This figure, which comes from Table C—4, includes an adjustment for undercoverage.
It is for the fiscal year, and embraces expenditures for land.
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that the sampling error in large sample years—specifically, 1877,
1882, 1891, 1892, 1896, 1900, and 1910—may be 4 per cent or less.
Estimates based on smaller samples were also derived from the
1914 material. While numerous combinations of states may have
been tried, only five were selected here as roughly typical of the
combinations which actually occurred in the small sample years.
The states selected are given in the footnote to Table C—7, and the
results of the experiment are given in the body of that table. The best
estimate of gross capital expenditures in 1914, derived from Small
Sample i, is 703 millions, just under 3 per cent more than the actual
figure in that year. The poorest estimate, derived from Small
Sample v, is 615 millions, about 10 per cent less than the true figure.
These experiments suggest that sampling errors in the small sample
years—specifically, 1873, 1880, 1887, 1904, 1907, and 1911—range
from 3 to 10 per cent.
One other approach to appraising the probable error of these
samples is possible. Since on the average each railroad operates in
many states and few railroads operate in only one, there is a suggestion
that the method of sample selection employed here provides results
similar to those of random sampling. On this hypothesis9—namely,
that the samples are random—a standard error was computed for
1907, which is one of the small sample years. The indicated standard
error is 48 million dollars, or about 8 per cent of the estimated gross
capital expenditures in that year. This falls within the range of
errors for small samples suggested by study of the control year 1914,
above.
For interpolating estimated gross capital expenditures in the inter-
sample years, the three most relevant series would appear to be (1)
changes in miles of track operated, (2) changes in miles of road
owned or operated, and (3) changes in book value of road and
equipment. Of these, the first has been considered here to be
superior.
Miles of track operated is,of course, a more comprehensive
indicator of capital formation than miles of road owned or operated,
since it reflects the acquisition of additional track along already
constructed lines and also of yard track, both of which are omitted
'This hypothesis would be true in particular if (1) there were independence between
the ratio of the gross capital expenditures to the value of road and equipment of particular
roads and their state classifications, and (2) if there were independence between this
ratio and the appearance or the absence of gross capital expenditure data in state com-
mission reports. The first of these conditions can be tested. One such test was applied to
the data for the 1907 sample, with results consistent with the hypothesis. Variance within
and between states differed by an amount much less than that which could be expected
from chance five times out of a hundred.
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from the latter series. Changes in book value of road and equipment
is considered inferior because of the appearance of substantial
write-ups in the valuation of assets, especially in the 1880's and
l89O's. It is of interest that in the period 1912—28, for which a
comparison is possible, changes in book value provided about the
same results as those in track.'° Yet it is most likely that book values
were much less representative in the earlier period (when write-ups
were so important"), and that track was more representative in the
earlier period when expenditures for road represented a larger
proportion of total expenditures.'2
The derivation of the series employed on miles of track operated
is shown in Table C—8. The interpolation of gross capital expenditures
by means of this series is illustrated in Table C—9. It will be noted
that in order to take account of price changes, use is made of an
index of railroad construction costs. This index, which is widely used
in our study, is described below.
Exclusion of Land. Before arriving at final estimates of gross capital
expenditures in current dollars, however, it was necessary to exclude
land, which is included in the recorded capital expenditures of the
railroads. For the years 1917 through 1950 this was done on the basis
of the ratio of land expenditures to total capital expenditures of
Class i railroads, which may be derived from published icc figures
each year in the period. For 1880—19 16, estimates of expenditures on
land were obtained by interpolating between the ratio of expendi-
tures on land to total gross capital expenditures of Class I roads in
the years 1917—27 (which is 0.039) and the ratio of the value of land
owned to the total value of road and equipment of all railroads in
1880 (which is 0.021) given by the census. For the years prior to
1880, the ratio 0.02 1 was used. These computations are shown in
Table C—lU.
Deflation. Estimates of gross capital expenditures in 1929 dollars
were obtained for the years 1915 through 1950 by applying to the
series on gross capital expenditures in current dollars the icc railroad
construction cost index after appropriate shift in base.
For the years prior to 1915 it was necessary to construct a special
jTheaverage error was 13 per cent for annual estimates derived from track and 12 per
cent for those derived from book values; the average error in five-year moving averages of
these annual estimates was 7 per cent for track and 9 per cent for book value.
"Changes in the valuation of assets has been limited by icc regulations since 1907.
"Rough estimates indicate that in the period prior to 1880, about 90 per cent of all
capital expenditures were for road; between 1880 and 1917, about 70 per cent; and
between 1917 and 1951, about 50 per cent or less. These figures are based primarily on
differences in the value of road and equipment separately at the beginning of each of the
years indicated above, as given by the census and the Icc.
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index. Use was made of Shaw's index of the cost of construction
materials; Shaw's index of the cost of locomotives and railroad cars;
the indexes of lumber and building materials and of metals and
implements, excluding pocket knives, from Wholesale Prices, Wages
and Transportation; and indexes of wage rates in building trades.
Weights were derived from an analysis of the composition of railroad
expenditures in selected periods. The computation of this special
index for the years 1840 through 1915 i illustrated in Table C—i 1,
where the final index of the cost of road and equipment, from 1870
to 1950, is also shown.
CAPITAL CONSUMPTION
Original Cost Dollars. Capital consumption is defined here to mean
capital which is "used up" either through depreciation or obsoles-
cence.13 The series presented in this study is based primarily on
estimates of true composite depreciation rates, prepared especially
for this purpose by the Bureau of Accounts, Cost Finding, and
Valuation of the icc. Use of depreciation charges as recorded by the
railroads is precluded by the substantial revisions which have oc-
curred over time in accounting practice, both voluntary and
inspired by the Icc.'4
The derivation of the capital consumption series is presented in
Tables C—12 and C—l3. The estimated depreciation rates obtained
from the icc are 1.54 per cent in 1917 and 1.72 per cent in 1949. The
increase over this period is the composite result of two divergent
tendencies. The life span of various types of railroad equipment as
well as that of road and structures increased appreciably during
these years. Yet at the same time, the relative importance of equip-
ment in the aggregate of railroad property grew rapidly. The latter
influence was predominant, and since the average life of equipment
is less than that of road and structures, the net effect was a rise in the
composite depreciation rate. Estimates of depreciation rates for the
two types of property separately, along with their relative weights,
as provided by the icc, are as follows:
13Sincereplacement of ties and rails in kind are excluded from gross capital expendi-
tures, they are also excluded from capital consumption.
14Before1907 there appears to have been a virtual absence of depreciation accounting
by the railroads: Beginning July 1, 1907, railroad operating expenses under the icc's
accounting rules required charges for depreciation on equipment at rates selected by the
carriers and after January 1,1935, at rates fixed by the Commission. Beginning on
January 1, 1943, the Commission also required depreciation on road. Only small amounts
of such depreciation had been voluntarily charged by the roads prior to that date. See
W. H. S. Stevens and E. S. Hobbs, "Analysis of Steam Railroad Dividends" (mimeo-











Estimates of composite depreciation rates for the years 1918—48
were derived by linear interpolation between 1.54 and 1.72.
Up to 1917 there are no data available on the average length of
life of railroad property, except for scattered information in the files
of the icc. This information, scanty though it is, substantiates the
conclusion drawn from a general knowledge of the development of
the railroads—to wit, the durability of railroad capital was consider-
ably enhanced. However, during the period 1890 to 1917—while the
entire stock of railroad capital in constant dollars more than doubled
—the book value of equipment rose from about 5 or 10 per cent of
all railroad property to somewhat more than 25 per cent.'5 The
opinion of the icc's Bureau of Valuation, based on an examination
of its own information, is that during the period these two factors
were about evenly balanced and that, accordingly, the composite
depreciation rate was not materially different from the 1917 figure.
Hence, 1.54 per cent was used for each of the years 1870—19 16, as
shown in column 6 of Table C—12.
The depreciation rates prepared by the ice are applicable to the
original cost of railroad property, as estimated by that agency. Such
estimates are available, as of January 1, for the years 19 16—40 and
1947—50, and are shown in columns 1 and 2 of Table C—12. Since
data for the latter span of years referred to Class iroadsonly, they
were adjusted for inclusion of all roads as well as for undercoverage
by icc through use of the ratios given in column 4 of this table. The
adjusted figures are presented in column 5. Data for the years
1916—1940 were adjusted for undercoverage by the same method
used for series previously discussed, through use of the ratios given
in column 4, Table C—2. Figures for the years 1941 through 1946
were linearly interpolated.
In securing estimates of original cost for the years before 1916, it
was necessary to make some decision concerning the incidence of
the write-ups in assets which is manifest in the 1916 figures. An
"The earlier figure is obtained from the annual report of the icc. The latter figure is
an unpublished Icc estimate.
225APPENDIX A
initial guide to this decision is found in a comparison between the
aggregate volume of gross capital expenditures during the entire
period from 1870 through 1915, inclusive, and the difference between
the book value of road and equipment at the beginning of 1870 and
the original cost of road and equipment at the beginning of 1916.
It was found that the former figure was greater than the latter by
239 million dollars.
This result suggests that the book value of road and equipment at
the beginning of 1870 must have been closely in the neighborhood
of the original cost, and that whatever net write-ups remained in
1916 had occurred in the intervening years. For the figure 239
millions is necessarily equal to retirements plus any write-ups existing
at the beginning of 1870, and minus any write-ups which had oc-
curred after 1870. It is highly unlikely that retirements alone were
materially less than 239 millions, since this implies an almost
negligibly small rate over the forty-six-year span considered.
Hence the book value of road and equipment has been accepted
here as an approximation of the original cost, and—an equivalent
assumption—239 million dollars was accepted as a minimum
estimate of retirements over the forty-six-year period.'6 Through use
of our annual series on gross capital expenditures, and through
prorating the aggregate retirements of 239 million dollars, it was
possible to interpolate estimates of original cost for the years 1870—
19 15, as shown in Table C—13. These estimates are in turn used in
Table C—12 to derive a series on the volume of capital consumption
in original cost dollars.
Current Dollars. Estimates of the original cost of railroad property
by years from 1870 to 1949 have already been derived (see Table
C—l2). If a series were available on the reproduction cost new of
railroad property in the same period, then it would be a simple
matter to obtain price indexes appropriate for transforming capital
consumption in these years from original cost to current dollars. The
suggested procedure is indicated in the formula:
(1) =qP
The latter hypothesis is subject to some check. It was possible to obtain data on
retirements from individual company statements included in the state railroad commission
reports for Massachusetts in 1875, for Iowa, New York, and Michigan in 1896, and for
New York in 1904. The average retirements rates were indeed very small—0.08 per cent
in 1875, 0.16 per cent in 1896, and 0.16 per cent in 1904—though they yield larger, rather
than smaller aggregate retirements over the 1870—1915 period than that assumed above.
However, most state railroad commission reports included no information on retirements
(even among those which contained gross capital expenditure information), and it is
probable that jet the states selected above the retirement rates were higher than the
national average.
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where QNPN is the reproduction cost new of railroad property in the
year .11, QNPC is the original cost of the property existing in that year,
qP is the capital consumption in the year Ii in current dollars.
The first step required by this procedure is derivation of a series
on reproduction cost new. In this connection it should be noted that
fQr selected years (as of January 1)—1937, 1940, 1945, 1946, 1947,
and 1950—the ICC has published estimates of the reproduction cost
new of railroad property. Appearances to the contrary notwith-
standing, these figures are not in current dollars, as is required in the
procedure above. For special purposes of administration,the
Valuation Bureau based valuations upon the prices prevailing on the
average in an arbitrarily selected period, including the current year
as well as certain prior years. Besides, the period of price reference
is not in all cases precisely defined, so that adjustment is not possible.
However the ICC has made available for this study unpublished
estimates for these same years of the reproduction cost new of railroad
property in 1910—14 dollars. The figures are given in column 1 of
Table C—14. In succeeding columns of that table are shown the
adjustments required to transform the series into current dollars.
Table C—15 illustrates the derivation of capital consumption in
current dollars in these selected years by the method described
above.
Derivation of a series on reproduction cost new in current dollars
for the remaining years is much more complex. The general method
adopted here may best be described in terms of the formula:
(2) QNPN [QN÷1PN÷1— G+1+ RN+l] _,
N+1
where QNPN and QN÷1PN+1 are reproduction cost new at the end of
the years )Vand J%f + 1 respectively, GN+l is gross capital expenditures
in JV + 1, RN+l is retirements in the year IV. + 1 valued new in the
prices of that year, and N and N+1 represent the cost of road and
equipment in the years Ii and Ii + 1 respectively.
QN+1PN+1 is known for several years—those given in Table C—l5.
All other data on the right side of the above equation are known for
all years, with the exception of R. Once retirements in current
dollars are known it will be possible to interpolate reproduction cost
new between the years given in Table C—l5 and to extrapolate for
all the required years back of 1936.
The initial task, then, is to derive retirements. Although this can
be done only crudely, a very wide margin of error is tolerable here
since, as will be shown, these estimates will affect the final results
only slightly. Their derivation is shown in Table C—l6. Retirements
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in original cost dollars are obtained by adding to original cost of
railroad property, at the beginning of any year, the gross capital
expenditures during this year and subtracting this sum from the
original cost at the beginning of the following year. The results are
shown in the first column of Table C—16. In column 3 there is
provided an index of the original cost of retirements which was
obtained by assuming that the retirements in any year were originally
purchased during a period ranging from twenty-eight to thirty-eight
years previously. The final estimates of retirements in current dollars,
given in column 5, were obtained by use of the formula:
(3) RNN =RNC(PNIP29± P/P29),
where RNN is retirements in current dollars in the year N, RNO iS
retirements in the year N in original cost dollars, P c/P29 is the index
of the original cost of retirements, and N/29 is the index of the cost
of road and equipment in the year N.
Retirements are not estimated here for their own sake or even,
ultimately, with the objective of deriving reproduction cost new.
The only figure derived by their use, of ultimate interest here, is a
cost index for transforming capital consumption from original cost
dollars to current dollars. For this purpose a wide margin of error in
these estimates istolerable, as previously suggested. Indeed the
effect of errors in the retirements estimate may be calculated from:
IQv+Pz÷—GN+l+ RN+ll "N "N d1 QP 1'N+1=1N+1
N-Fl QNC
where the quantity of which the derivative is taken is the final index
desired (derived from formulas 1 and 2), and RN÷l is retirements.
By use of this formula it is found that even if true retirements prior
to 1916, when estimates rest on the weakest foundation, proved to be
three times as great as those given in Table C—16, the error would
have virtually no effect—much less thanIper cent—upon the
desired final cost of any year. Even if such an error had occurred in
every year, its cumulative effect by 1915 would result in a change in
the final index of less than 5 per cent. For the years after 1915, there
is no reason to suspect the existence of a substantial error in one
direction in every year, though large errors may have occurred in
any given year. However, in the decade 1920—29, when estimated
retirements are at their peak, a 50 per cent error in any year would
be reflected in a deviation of about 2 per cent in the final index.
The estimates of reproduction cost new obtained by the use of
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formula 2 are given in Table C—17. It may be noted that this formula
was used to interpolate between the estimates of reproduction cost
new, provided by the icc (as given after adjustment in Table C—15),
and to extrapolate from the earliest icc estimate (January 1, 1937)
for the earlier years. Some indication of the accuracy of this method
may be gained by experimentally extrapolating from the latest icc
estimate (January 1, 1950) and comparing the results with the icc
estimates for those years in which they are available. This was done
with the following results (in millions of dollars):
Reproduction Cost New
as Estimated by:
Year icc Extrapolation from






The final cost index obtained by computing the ratio of reproduc-
tion cost new to original cost is given in column 1 of Table C—18.
Capital consumption in current dollars, derived by applying this
index to capital consumption in original cost dollars, is given in
column 2.
Constant Dollars. Capital consumption in 1929 dollars was obtained
simply by deflating the figures given in column 2 of Table C—l8.
NET CAPITAL EXPENDITURES
Current and Constant Dollars. Net capital expenditures in current
dollars was obtained by subtracting capital consumption from gross
capital expenditures, both expressed in current dollars. Net capital
expenditures in 1929 dollars may be computed either by a corres-
ponding subtraction of the constant dollar series of gross capital
expenditures and capital consumption or by deflating the current
dollar series.
VALUE OF ROAD AND EQ.UIPMENT
Constant Dollars. Net capital formation in constant dollars by
definition provides us with a measure of the change, by years, in the
value of road and equipment in constant dollars—or the stock of
capital. It is necessary now to secure a base figure for some year, to
which these changes may be applied, in order to derive a series on
the stock of capital itself. The derivation of this base is presented in
Table C—l9. It is founded on an unpublished estimate by the 'cc of
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the reproduction cost, less depreciation of road and equipment of
Class i roads in 1910—14 dollars. The final base derived represents
reproduction cost, less depreciation for all roads in 1929 dollars. The
result of applying the series on net capital formation to this base is
the series on the value of road and equipment in 1929 dollars.
Current Dollars. This series was obtained from the one above simply
by applying to it the index of the cost of road and equipment.
230APPENDIX B
Notes and Tables on the Derivationof Capital
Formation Data for All Regulated Industries
ESTIMATES of the value of plant and equipment, gross capital
expenditures, capital consumption, and net capital formation for all
regulated industries in the aggregate are presented in Table B—I.
These estimates are based in the main on totals for the industries
studied in detail here—steam railroads, electric light and power,
telephones, street and electric railways, and local bus lines—with
appropriate allowances for other industries in the group. Estimates
for the others are based on less comprehensive and less refined
materials than those employed for the five industries studied in
detail. Hence the figures for the total may be somewhat less reliable
than those for any of the individual components. However, the five
industries account at all times for the bulk of the group's capital
formation and, in earlier years, for nearly all of it.
Gross Capital Expenditures in Current Dollars, 1939—1950
Gross capital expenditures for all regulated industries in the
aggregate for the years 1939—50 were derived as totals for four in-
dustry groups: railroads, transportation other than rail, communica-
tions, and public utilities. The data for each group are given in
Table B—2. The series are based primarily on the data developed in
this study (for steam railroads, electric light and power, telephones,
street and electric railways, and local bus lines) and on the capital
expenditures, as revised in August 1952, compiled jointly by the
Department of Commerce and the Securities and Exchange Com-
mission. Certain other sources were used and are given, along with
other details of computation, in the footnotes to the table.
The estimates of total capital expenditures for the four groups of
industries prepared by the Department of Commerce and the SEC,
which are available only for 1939 and 1945—50, are shown in
column 6 of Table B—2, for comparison with those compiled in this
study. The two sets of figures are in close agreement for the year
1948, which is the benchmark for the Commerce-sEc data. Differences
between them in other years are under 5 per cent, except for 1939.
The Commerce-SEC figures include, while our data exclude for the
most part, expenditures made by utilities for plant and equipment
other than utility plant. It is also possible that the SEC reports reflect
in some cases, gross additions to plant rather than gross capital
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expenditures; that is, they may not take account of changes in the
value of construction work in progress. Moreover, the reports to SEC
may sometimes have included the value of re-used equipment, even
though the schedule calls for the exclusion of such equipment.
Finally, since neither the series developed here nor the Commerce-
SEC series is based on complete reports, both sets of data undoubtedly
contain small errors occasioned by the inflation of sample figures.
1919—1938
Gross capital expenditures for 19 19—38 were obtained from totals
of (1) the industries covered in detail in this study; (2) estimates
available for gas, pipelines, and telegraph in combination; (3)
estimates prepared by us for motor transportation (except local bus
lines) and services incidental to transportation; and (4) an allowance
for all other industries. The data are shown in Table B—3.Datafor
gas, pipelines, and telegraph combined were obtained from Ter-
borgh.1 The derivation of the series for motor transportation and
transportation services is shown in Tables B—4 and B—5. Since data
covering capital formation in this field of activity have been compiled
only for recent years, rough approximations for the years 1919—38
were made by the use of related economic series.
For the residual industries in the transportation and utilities
group—water transportation,airtransportation,pullman and
express, water supply, irrigation, and radio broadcasting—estimates
were added amounting to 3 per cent of total capital expenditures
each year. This percentage was obtained from comparison of changes
in book value for the above-mentioned groups and for all regulated
industries for 1912—22 and 1922—48. The percentages for the two
intervals were averaged with weights of I and 4, respectively, to
yield an estimate appropriate for the years 19 19—38.
The derivation of book values for 1912, 1922, and 1948 (and for
specified earlier years back to 1880) is shown in Table B—6. Data for
1880—1922 are from Kuznets,2 except as noted.3 In addition to the
industries listed by Kuznets we have included estimates for gas,
motor transportation, air transportation, and radio broadcasting.
The figures for 1948 are based on Statistics of Income (Bureau of
Internal Revenue) after adjustment for complete coverage, and are
shown in greater detail in Table B—7.
1GeorgeW. Terborgh, "Estimated Expenditures for New Durable Goods, 19 19—1938,"
Federal Reserve Bulletin, September 1939.
'Simon Kuznets, Xational Product since 1869 (National Bureau of Economic Research,
l94).
8Seesource to Table B—6.
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1870—1918
Gross capital expenditures for the years 1870—1918 (Table B—9)
were obtained from the totals for the five industries studied in detail
together with estimates of the ratios of expenditures of these industries
to expenditures of all regulated industries at certain benchmark
dates. The ratios of changes in book value of the five industries to
changes in book value of the entire group for the intervals 1870—80,
1880—90, 1890—1900, and 1900—12 were assumed to reflect the ratios
of gross capital expenditures of the five industries to the total at the
midpoints of the respective intervals. These ratios were interpolated
linearly, and the 1875 ratio was extrapolated back to 1870. For
1907—18, the necessary ratios were derived by interpolation between
the 1906 ratio and the average ratio, during the years 1919—22, of
gross capifal expenditures of the five industries to total transportation
and public utilities.Itis worth noting that the five industries
accounted for more than 85 per cent of total gross capital expenditures
at all benchmark dates except 1919, when the percentage had
fallen to 75.
The complete series of gross capital expenditures in current
dollars, for the entire period 1870—1950, is shown in Table B—i,
column 3.
Gross Capital Expenditures in 1929 Prices
Gross capital expenditures in 1929 dollars (Table B—l, column 4)
were derived by deflating the current dollar figures by an index of
plant and equipment costs. This index, shown in Table B—lU, is the
implicit index obtained from totals of capital expenditures in current
and 1929 dollars, for the five industries studied in detail. For con-
venience in further computations, Table B—balso includes similar
implicit price indexes for value of plant and equipment and capital
consumption.
Capital Consumption, 1929 and Current Dollars
Capital consumption in 1929 dollars, derived in Table B—12, is
based on totals for the industries studied in detail and on estimates
for other transportation, communications, and utilities. Separate
estimates were made for the relatively new industries (radio and
television, air transportation, motor transportation, and transporta-
tion services) and for the "older" industries (gas, pipelines, telegraph,
water transportation, irrigation, and water supply).
Data for the older industries were estimated for selected years of
the period 1870—1922 (Table B—il) on the assumption that the
relationship between capital consumption and book value was the
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same as that for the industries studied in detail. For the "newer"
industries, a 1922 estimate was obtained from deflated book value
and a depreciation rate. Data for the older and newer industries
together for all years (1870—1922) were derived by linear interpola-
tion between the estimates for 1870, 1880, 1890, 1900, 1912, and
1922.
An estimate for the older industries was obtained for 1948 (Table
B—12) from BIR data on the assumption that the price index under-
lying depreciation charges is the same as for the five industries
studied here; data for remaining years of the period 1922—50 were
obtained by interpolation and extrapolation of the data for 1922 and
1948 by use of capital consumption in the five industries. Estimates
of capital consumption for the newer industries were prepared for
1929—50 by the use of Department of Commerce and BIR data on
depreciation, deflated to constant dollars; figures for 1923—28 were
derived by linear interpolation.
Capital consumption in current dollars (Table B—i) was derived
by inflating the constant dollar totals by an index of prices underlying
capital consumption. This index is the implicit price index obtained
(Table B—lU) from totals of capital consumption in current and 1929
dollars for the five industries studied in detail.
.J'fet Capital Expenditures, 1929 and Current Dollars
Net capital expenditures, shown in Table B—i in both current and
1929 dollars, were obtained by subtracting capital consumption
from gross capital expenditures.
Value of Plant and Equipment in 1929 and Current Dollars
The value of plant and equipment (Table B—l) in 1929 dollars
was obtained from an estimate for January 1,' 1870, and cumulation
of net capital expenditures in succeeding years. The 1870 estimate is
based on the total for the five industries studied in detail, inflated to
represent all transportation, communications, and utilities by use of
estimates of book values.
Value of plant and equipment in current dollars is derived from
the constant dollar totals by inflation with the implicit price index
for value of plant and equipment for the five industries.
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TABLE B-i
Value of Plant and Equipment, Capital Formation, and Capital Consumption,
All Regulated Industries, Annual Data, 1870—1951
(millions of dollars)
VALUE OF PLANT
AND EQUIPMENT,GROSS CAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES
Current 1929Current 1929Current 1929Current 1929
Tear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars
(1) (2) (3) (4) (5) (6) (7) (8)
1870 4,4378,053 452 888 67 131 385 757
1871 4,484 8,810 506 996 73 144 433 852
1872 4,899 9,662 457 837 87 159 370 678
1873 5,656 10,340 320 572 96 172 224 400
1874 5,993 10,740 186 353 96 181 90 172
1875 5,729 10,912 135 270 94 188 41 82
1876 5,486 10,994 133 284 91 192 42 92
1877 5,199 11,086 147 343 86 200 61 143
1878 4,828 11,229 143 357 81 202 62 155
1879 4,576 11,384 159 399 84 210 75 189
1880 4,594 11,573 339 765 95 217 244 548
1881 5,357 12,121 511 1,138 103 231 408 907
1882 5,850 13,028 470 1,009 115 248 355 761
1883 6,412 13,789 335 735 122 265 213 470
1884 6,502 14,259 241 546 121 276 120 270
1885 6,37814,529 191 440 125 288 66 152
1886 6,342 14,681 253 580 129 297 124 283
1887 6,50914,964 353 815 133 309 220 506
1888 6,68315,470 328 761 140 324 188 437
1889 6,87215,907 318 743 145 337 173 406
1890 6,98216,313 338 788 152 354 186 434
1891 7,18416,747 351 840 158 375 193 465
1892 7,21217,212 566 1,384 162 396 404 988
1893 7,46218,200 608 1,498 173 424 435 1,074
1894 7,84519,274 361 916 180 455 181 461
1895 7,73619,735 242 625 185 479 57 146
1896 7,75419,881 229 592 195 500 34 92
1897 7,86919,973 249 642 202 520 47 122
1898 7,75720,095 312 776 218 543 94 233
1899 8,09120,328 448 1,023 247 566 201 457
1900 9,02120,785 496 1,088 273 597 223 491
1901 9,68121,276 497 1,104 285 630 212 474
1902 9,78821,750 548 1,186 309 665 239 521
1903 10,35622,271 598 1,272 327 688 271 584
1904 10,92522,855 661 1,395 344 726 317 669
1905 11,19723,524 799 1,627 376 764 423 863
1906 12,07224,387 1,027 1,952 422 806 605 1,146
1907 13,58425,533 1,154 2,114 465 855 689 1,259
1908 14,78926,7921,0782,034 483 901 595 1,133
1909 15,21927,925 1,131 2,060 520 936 611 1,124




AND EQUIPMENT,GROSSCAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES
Current1929Current1929Current1929Current1929
rear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars
(1) (2) (3) (4) (5) (6) (7) (8)
1910 16,32629,0491,3522,389 557 975 795 1,414
1911 17,63830,463 1,313 2,299 589 1,019 724 1,280
1912 18,41131,743 1,337 2,305 621 1,059 716 1,246
1913 19,46432,989 1,282 2,140 662 1,104 620 1,036
1914 20,51734,025 1,008 1,732 669 1,143 339 589
1915 20,31834,614 735 1,244 701 1,174 34 70
1916 20,70634,684 912 1,333 817 1,195 95 138
1917 23,99234,822 1,471 1,762 1,027 1,223 444 539
1918 29,95135,361 1,171 1,164 1,245 1,249 —74 —85
1919 36,12335,276 1,139 1,048 1,394 1,271—255—223
1920 39,78535,053 1,726 1,368 1,756 1,361 —30 7
1921 46,38435,060 1,439 1,335 1,482 1,370 —43 —35
1922 37,30235,025 1,697 1,746 1,347 1,383 350 363
1923 33,93735,3882,7402,642 1,480 1,403 1,260 1,239
1924 38,56836,6272,850 2,754 1,504 1,434 1,346 1,320
1925 39,50337,9472,578 2,535 1,494 1,462 1,084 1,073
1926 39,44939,0202,700 2,703 1,511 1,489 1,189 1,214
1927 40,51640,2342,650 2,655 1,529 1,512 1,121 1,143
1928 41,66741,3772,523 2,561 1,513 1,531 1,010 1,030
1929 41,72842,407 2,999 2,999 1,549 1,549 1,450 1,450
1930 43,85743,857 2,851 2,942 1,536 1,587 1,315 1,355
1931 43,58445,212 1,670 1,782 1,503 1,623 167 159
1932 41,42445,371 840 966 1,388 1,623—548—657
1933 37,56044,714 533 618 1,367 1,610—834—992
1934 36,24643,722 732 801 1,459 1,603—727—802
1935 37,89842,920 857 922 1,472 1,597—615—675
1936 37,80942,245 1,280 1,369 1,491 1,602—211—233
1937 38,02142,012 1,842 1,859 1,586 1,612 256 247
1938 40,86442,259 1,289 1,281 1,593 1,631—304—350
1939 39,85541,909 1,331 1,328 1,606 1,637—275—309
1940 39,68641,600 1,933 1,920 1,631 1,639 302 281
1941 40,47541,5552,297 2,135 1,762 1,661 535 474
1942 43,79442,0292,058 1,796 1,926 1,675 132 121
1943 48,43042,150 1,312 1,101 2,005 1,682—693—581
1944 50,00841,569 1,646 1,375 2,016 1,684—370—309
1945 49,84241,260 1,976 1,609 2,095 1,698—119 —89
1946 51,42341,171 3,233 2,339 2,452 1,758 781 581
1947 58,49541,752 5,362 3,385 2,944 1,863 2,418 1,522




(Notes to Table B—I on next page)
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All data exclude investment in land and landrights. Columns 1 and 2 exclude accrued
depreciation.
NOTES BY COLUMN
1 Col. 2 of this table times col. 7, Table B—lO, for the year preceding each January 1.
2For 1870: Total for steam railroads and street and electric railways (6,994 millions)
inflated by 15.14 per cent to include other transportation, communications, and
public utilities. The ratio of estimated 1870 book value for all utilities to the
corresponding book value for railroads and Street railways (see note to col. 2,
Table B—9) provided the basis for inflating the plant and equipment figures. For
later years the series was derived by cumulative addition of net capital expenditures
(col. 8, this table). The value of street railway plant and equipment transferred
from private to public ownership was deducted—326 millions for 1941, and 87
million for 1948 (see Appendix F).
3 Tables B—9 (1870—1918); B—3 (1919—38); and B—2, col. 1 (1939—50).
4Col. 3 deflated by the index shown in Table 8—10, col. 8.
5Col. 6 inflated by the index shown in Table 8—10, col. 9.
6 Table B—l2.
7, 8Col. 3 minus col. 5; col. 4 minus col. 6.
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TABLE B-2
Gross Capital Expenditures, Excluding Land, Current Dollars:
All Regulated Industries, 1939—1950
(in millions)
Total Transpor- Commerce-SEC
tation, Cominuni- Transporta- Totals (for
cations, and tion OtherCommuni- Public comparison
Tear Public UtilitiesRailroadsThan Railscations Utilitieswith col. 1)
(1) (2) (3) (4) (5) (6)
1939 1,331 267 365 269 430 1,467
1940 1,933 462 543 334 594
1941 2,297 566 499 483 749
1942 2,058 684 403 398 573
1943 1,312 483 313 183 333
1944 1,646 581 479 205 381
1945 1,976 569 574 300 533 1,948
1946 3,233 581 923 764 965 3,115
1947 5,362 873 1,298 1,308 1,883 5,125
1948 6,869 1,322 1,285 1,629 2,633 6,889
1949 6,537 1,357 887 1,234 3,059 6,684
1950 6,488 1,129 1,212 1,032 3,115 6,736
NOTES BY COLUMN
Totalof columns 2 through 5.
2Series prepared in this study (Table C—i).
3 Commerce-SEC data for 1939 and 1945—50 (Survey of Current Business, Department
of Commerce, August 1952) interpolated for 1940—44 by use of the Commerce-SEC
data published prior to August 1952.
4The Commerce-sEc figures for communications appear to be higher than the levels
indicated by other sources; they apparently include some expenditures for non-
telephone plant and may possibly include expenditures for re-used equipment. The
estimates for this group were therefore prepared as follows:
For 1939: Total for telephones (our series, Table F—i), telegraph (derived from
Department of Commerce data for construction expenditures and an estimate for
the ratio of construction to total plant and equipment expenditures) and radio
(estimate derived from Federal Communications Commission data).
For 1945—50: An estimate for 1948 was prepared as the total for telephones, tele-
graph, and radio and television; the figure for radio and television was estimated
from Bureau of Internal Revenue data. The ratio between our i948 estimate
(1,629 million) and the Commerce-SEC figure (1,742 million) was used to adjust
the Commerce-sac data for the years 1945—50.
For i940—44: The data for 1939 and 1945 were interpolated by use of expenditures
for telephones and telegraph combined; the data for telegraph were obtained from
the Commerce figures for construction expenditures and an estimate of the ratio of
construction to total plant and equipment expenditures.
5Total for electric light and power (our series, Table D—i), gas (American Gas
Association), and sewer and water (Commerce series on construction expenditures).
6 Survey of Current Business, August 1952.
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TABLE B—S
Gross Capital Expenditures, Excluding Land, Current Dollars:















1919 751 155 200 1,106 1,139
1920 1,295 181 200 1,676 1,726
1921 1,170 137 90 1,397 1,439
1922 1,292 236 120 1,648 1,697
1923 2,265 245 150 2,660 2,740
1924 2,252 355 160 2,767 2,850
1925 2,003 300 200 2,503 2,578
1926 2,041 380 200 2,621 2,700
1927 1,966 427 180 2,573 2,650
1928 1,912 348 190 2,450 2,523
1929 2,243 369 300 2,912 2,999
1930 2,270 298 200 2,768 2,851
1931 1,248 243 130 1,621 1,670
1932 629 127 60 816 840
1933 380 57 80 517 533
1934 498 73 .140 711 732
1935 586 86 160 832 857
1936 918 135 190 1,243 1,280
1937 1,386 162 240 1,788 1,842
1938 1,001 10 140 1,251 1,289
NOTES BY COLUMN
1Includes steam railroads, electric light and power, telephones, street and electric
railways, and local bus lines.
2George W. Terborgh, "Estimated Expenditures for New Durable Goods, 19 19—
1938," Federal Reserve Bulletin, September 1939.
3Table B—4, column 4, figures rounded. Includes services incidental to transporta-
tion.
5Column 4 increased by 3 per cent to allow for all other transportation and utilities:
pullman and express, water transportation,air transportation, water supply
companies, irrigation, and radio broadcasting. This percentage was obtained from
comparison of changes in book value for the above-mentioned groups and for all
transportation and utilities for 1912—22 and 1922—48 (sec Table B—6). The per-
centages for the two intervals were averaged with weights of I and 4, respectively.
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TABLE B—4
Estimated Gross Capital Expenditures for Motor Transportation














1919 380 199 1 198
1920 380 199 — 199
1921 181 95 1 94
1922 246 129 11 118
1923 338 178 22 155
1924 343 179 18 161
1925 428 224 20 204
1926 425 222 22 200
1927 373 195 18 177
1928 410 214 24 190
1929 623 326 21 305
1930 418 218 17 201
1931 273 143 17 126
1932 138 72 13 59
1933 179 94 16 78
1934 320 167 24 143
1935 379 198 42 156
1936 463 242 53 189
1937 534 279 41 238
1938 334 175 30 145
NOTES BY COLUMN
1 For 1919—33, Simon Kuznets, Commodity Flow and Capital Formation (National
Bureau of Economic Research, 1938); for 1934—38, Automobile Manufacturers
Association. The value figures are at producers' current prices.
2 Col. 1 multiplied by 0.522 7, the average ratio for available years 1939—49 of gross
capital expenditures for all motor transportation and transportation services to the
value of output of business motor vehicles at producers' prices (see Table B—5).
The series includes estimated expenditures for services incidental to transportation.
3Table G—l, col. 3.
4Col. 2 minus col. 3. Includes services incidental to transportation.
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TABLE B-5
Ratio of Gross Capital Expenditures for Motor Transportation to the Value of
Business Motor Vehicle Factory Sales, 1939, 1945—1949
(millions of dollars)
GROSS CAPITALEXPENI)ITURES VALUE OF SALES
Business Motor
Ratio of
Column 2 to All Transportation Motor Vehicle








1939 365 273 495 0.5515
1945 574 430 1,182 .3638
1946 923 691 1,043 .6625
1947 1,298 972 1,710 .5684
1948 1,285 962 1,858 .5178
1949 887 664 1,407 .4719
Average ratio .5227
NOTES BY COLUMN
1Table B—2. Includes air transportation, water transportation, oil pipelines, and
street railways, as well as motor transportation.
2For 1948, Commerce-sEc figure for motor transportation and local transit (1,005
millions) less our figure for Street railways (43 millions). For other years, the 1948
ratio between expenditures for motor transportation and for all transportation
other than rail was applied. The figures shown include expenditures for transpor-
tation services.
3Automobile Manufacturers Association. Data refer to sales at producers' prices.
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TABLE B-6
Book Values, Excluding Land: All Transportation, Communications,
and Public Utilities, Selected Dates, 1880—1948
(in millions)
Street railways and other local
transit
3. Telephones




8. Motor transportation and trans-
portation services




10. Total, all industries, lines 1—9
11. Total, lines 1—4







changes in book value
16. Line 13 to line 12
17. Line 14 to line 12
18. Line 15 to line 12







June 30 December 31
1880 18901900 191219221948
Steam railroads 4,9778,16310,43016,858 21,066 28,832
123 3481,4194,1634,6041,079
18 69 386 1,0472,1399,703
0 67 357 1,8773,80518,945
89 147 156 216 350 447
11 44 149 341 475 939
124 201 445 8251,4204,347

























For 1880—1922, data are from Simon Kuznets, National Product since 1869 (National
Bureau of Economic Research, 1946), except as noted below:
Steam railroads: Book value figures in this study, deducting for land 2.10 per cent in
1880, 2.29 per cent in 1890, 2.52 per cent in 1902, 2.70 per cent in 1912, and 2.80 per
cent in 1922. The deductions are based on the 1880 ratio of value of land to total book
value and on the estimated percentages of capital expenditures devoted to land in later
years.
Gas: Interpolated between the dates shown in Table B—8; it has been assumed that
natural gas transmission and distribution were of negligible importance through 1922
and the figures refer to manufactured gas only. Kuznets did not include gas with public
utilities.
Motor transportation: Average of two estimates. The first was derived by use of the
average ratio during 1940, 1947, and 1948 between (1) capital assets of the motor
transportation industry and (2) truck registrations inflated with prices of motor vehicles.
This ratio was applied to the inflated truck registration figure for 1922. The second
estimate made use of the ratio during 1940, 1947, and 1948 of (1) capital assets of motcr
transportation to (2) seven-year totals of the value of bus and truck production. This
ratio was applied to the seven-year total of value of bus and truck production ending
with the year 1922.
All other: The 1922 data for pullman and express (227 millions) are from icc. Air
transportation and radio are assumed zero through 1912. For 1922, rough estimates
were made for air transportation (40 million) and radio (20 million).
For 1948, all figures are from Statistics of Income (Bureau of Internal Revenue), adjusted
to include corporations not filing balance sheets and noncorporate assets (see Table B—7).
The figure for electric light and power includes gas and other utility plant owned by
electric utilities while data for earlier years refer to electric utility plant alone; this
change in classification does not, however, affect our calculations. The 1948 figure for
railroads includes pullman and railway express; since such companies are of minor
importance, the change in classification has a negligible effect.
243APPENDIX B
TABLE B-7
Capital Assets, Excluding Land: Transportation, Communications,
and Public Utilities, 1948
(millions of dollars)
Railroads 26,247












Radio and television 212
Other communications




Public utility lessors 262
Total 71,502
Includes depreciation reserves. Based on BIR Slatisties of Income data, adjusted to include
corporations not filing balance sheets. The adjustment was made on the basis of the
ratio of total compiled receipts for all corporations to total compiled receipts for corpora-
tions filing balance sheets, separately for returns with net income and with no net income
within each industry.
Adjusted BIR data—1,178 millions for trucking and 889 for other motor vehicle
transportation—were raised 48.3 per cent for trucking and 47.6 per cent for other motor
vehicle transportation to include noncorporate capital assets. These percentages are
unpublished figures developed by SEC from DIR data.
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tABLE B-8
Book Value of Plant and Equipment, Manufactured Gas
(millions of dollars)
Total Capital, Plant and








1889 259 189 189
1899 567 435 435




Columns 1 and 2 are from censuses of manufactures.
Column 3: for 1869, col. I times the 1889 ratio of col. 2 to cot. 1; for 1909—19, cot. 1
times the 1904 ratio of cot. 2 to col. 1.
245APPENDIX B
TABLE B-9
Gross Capital Expenditures, Excluding Land, Current Dollars,





Total for Industries Ratio of ColumnI Communications,
















































Total for Industries Ratio of Column I Communications,

















Includes steam railroads, electric light and power, telephones, Street and electric
railways, and local bus lines.
2 For 1885, 1895, and 1906, from ratio of changes in book value of industries studied
to changes in book value for all industries for 1880—90, 1890—1900, and 1900—1912
respectively (see Table B—6); for 1919 (used for interpolation only), average of
19 19—22 ratios of capital expenditures of industries studied to total expenditures of
public utilities. The figure for 1875 was derived from the estimated ratio of changes
in book value of industries studied to changes in book value for the total, 1870—80.
The 1870 bQok values were estimated as follows (in millions)
Steam railroads 3,408 (our estimate with deduction of 2.10 per cent
for land)
Street railways 67 (our estimate)
Telephones 0
Electric light and power 0




The all other category was estimated on the assumption that the relative change
in book value during 1870—80 was the same as for steam railroads, street railways,
and gas in combination.
3 Col. I divided by col. 2, with ratios shown in col. 2 interpolated Linearly for years














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Capital Consumption, 1929 Dollars, All Transportation, Communications,
and Public Utilities, Selected Dates, 1870—1922
(in millions)
1870 1880 18901900 19121922
1. Book value, industries studied
in detail 3,4755,1188,64712,59223,94531,614
2. Book value, all other public
utilities except those listed in
line 6 526 8151,1601,7783,3534,871
3. Line 2 divided by line 1 0.1514015920.13420.14120.14000.1541
4. Capitalconsumption,1929
dollars, industries in line 1 114 187 312 523 9291,108
5. Estimatedcapitalconsump-
tion, industries in line 2 17 30 42 74 130 171
6. Book value: air transportation,
radio and television, motor
transportation and transpor-
tation services 0 0 0 0 01,010
7. Price index underlying book
value (1929 =100),indus-
tries in line 6 82.1
8. Book value in line 6 deflated
to 1929 dollars 1,230
9. Capitalconsumption,1929
dollars, industries in line 6 104
10. Capitalconsumption,1929
dollars,alltransportation,
communications, and public .
utilities 131 217 354 5971,0691,383
Industries, studied in detail are steam railroads, electric light and power, telephones,
street and electric railways, and local bus lines.
NOTES BYLINE
1, 2, 6 For 1870, see note on col. 2, Table B—9. Figures for 1880—1922 are from Table
B—6; line 6 assumed zero through 1912.
4 See appendixes relating to the separate industries.
S Line 3 multiplied by line 4.
7 Table B—lO, average of col. 8 for the years 1911—22. An average twelve-year
life is suggested by the depreciation rate.
9 Line 8 multiplied by 0.0847. This depreciation rate is based on the ratio of
depreciation charges to book value for the included industries in 1948, as shown
by BIR data.
10 Sum of lines 4, 5, and 9.
251TABLE B-12





















1870 114 17 131
1871 126 18 144
1872 139 20 159
1873 151 21 172
1874 159 22 181
1875 164 24 188
1876 167. 25 192
1877 174 26 200
1878 175 27 202
1879 181 29 210
1880 187 30 217
1881 200 31 231
1882 216 32 248
1883 231 34 265
1884 241 35 276
1885 252 36 288
1886 260 37 297
1887 271 38 309
1888 284 40 324
1889 296 41 337
1890 312 42 354
1891 330 45 375
1892 348 48 396
1893 372 52 424
1894 400 55
1895 421 58 479
1896 439 61 500
1897 456 64 520
1898 475 68 543
1899 495 71 566
1900 523 74
1901 551 79 630
1902 582 83 665
1903 600 88 688
1904 633 93 726
1905 666 98 764
1906 704 102 806
1907 748 107 855
1908 789 112 901
1909 820 116 936





















1910 854 121 975
1911 893 126 1,019
1912 929 130 1,059
1913 959 145 1,104
1914 984 159 1,143
1915 1,000 174 1,174
1916 1,007 188 1,195
1917 1,020 203 1,223
1918 1,032 217 1,249
1919 1,039 232 1,271
1920 1,115 246 1,361
1921 1,109 261 1,370
1922 1,108 104 171 275 1,383
1923 1,121 104 178 282 1,403
1924 1,142 105 187 292 1,434
1925 1,161 105 196 301 1,462
1926 1,178 106 205 311 1,489
1927 1,193 106 213 319 1,512
1928 1,203 107 221 328 1,531
1929 1,213 107 229 336 1,549
1930 1,237 111 239 350 1,587
1931 1,252 122 249 371 1,623
1932 1,257 110 256 366 1,623
1933 1,252 97 261 358 1,610
1934 1,238 101 264 365 1,603
1935 1,229 100 268 368 1,597
1936 1,224 105 273 378 1,602
1937 1,220 114 278 392 1,612
1938 1,212 137 282 419 1,631
1939 1,210 139 288 427 1,637
1940 1,203 144 292 436 1,639
1941 1,201 163 297 460 1,661
1942 1,211 158 306 464 1,675
1943 1,217 152 313 465 1,682
1944 1,216 149 319 468 1,684
1945 1,220 152 326 478 1,698
1946 1,232 191 335 526 1,758
1947 1,256 259 348 607 1,863
1948 1,287 300 363 663 1,950
1949 1,331 340 375 715 2,046
1950 1,345 341 379 720 2,065
(Notes to Table B—12 on next page)
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NOTES BY COLUMN
1 Includes steam railroads, street and electric railways, and local bus lines; electric
light and power, and telephones.
2 For 1922, from Table B—il; for 1929—50, derived by use of SIR and Department of
Commerce data on depreciation, deflated to constant dollars. A twelve-year
average life was assumed in preparing the deflator. For 1923—28, derived by linear
interpolation.
3For 1922, Table B-il; for 1948, obtained from the ratio of depreciation charges
for these industries to the industries shown in col. 1 as reported by SIR, and capital
consumption for the industries in col. 1. Data for remaining years of the period
1922—50, obtained by interpolation and extrapolation by use of col. 1.
4For 1870, 1880, 1890, 1900, 1912, and 1922, from Table B-il; for other years of
the period 1870—1922, obtained by linear interpolation; for 1923—50, col. 2 plus
col. 3.
5Col. I plus col. 4.
254APPENDIX C
Tables on the Derivation of Capital Formation
Data for Railroads
NOTE: A complete description of the derivation of the railroad data is given in
Appendix A.
255TABLE C-I
Value of Road and Equipment, Capital Formation, and Capital Consumption,










































(continued on next page)
256
56 110 324 637
62 122 358 706
73 134 306 560
81 145 181 325
80 153 68 130
78 157 27 54
75 160 29 62
71 166 46 107
67 167 47 117
68 172 57 144
78 177 204 463
84 188 356 795
94 203 304 655
98 215 185 407
98 223 101 230
100 231 50 116
103 237 103 237
106 245 169 391
110 255 141 326
113 264 114 266
116 270 115 268
117 279 120 286
118 288 289 705
123 302 310 762





144 333 31 72
155 341 50 110
156 347 30 67
164 353 36 77
173 360 44 92
175 367 75 157
186 374 143 288
205 382 269 501
220 395 350 628
227 411 348 630
241 424 385 678
VALUE OF ROAD
AND EQUIPMENT, CROSSCAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES
Current 1929 Current1929 Current1929 Current1929
Tear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars








































626 1,102VALUE OF ROAD
APPENDIX C
TABLE C—i (continued)











































































































































































































































































1,129 651 970 559 159 92APPENDIX C
All data exclude investment in land and landrights. Columns 1 and 2 exclude accrued
depreciation.
NOTaS BY COLUMN
1 Col. 2 inflated by index of cost of road and equipment, col. 12, Table C—Il.
2Derived by applying net capital expenditures in 1929 dollars (col. 8) to reproduc-
tion cost less depreciation of road and equipment of all railroads in 1929 dollars
on Jan. 1, 1937 (from Table C—19).
3From Table C—b.
4Col. 3 deflated by the index of cost of road and equipment, cob. 12, Table C—li.
5 From Table C—16.
6Col. 5 deflated by the index of cost of road and equipment, col. 12, Table C—il.
7 Col. 3 minus eol. 5.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Gross Capital Expenditures by Steam Railroads
RATIO OF BOOk VALUE OF ROAD
AND EQJIPMENT OF CLASS I AND II
GCE INCLUDING LAND, CLASS I ANDII ROADS TO THAT OF ALL CLASSES
ROADS, REPORTED BY ICC5 (ICC)8
Tear ending Tear ending Tear ending Tear ending
Tear June 30 December 31 June 30 December 31





































1948 . 1,282 .9622
1949 1,319 .9618
1950 1,089 .9620
a Stathilesof Railways in the United Stales, AnnualReports.
b Product of col. 3 or 4 of thistable and col. 3 or 4 of Table C—2.Current Dollars, 1912—1950 (in millions)
TABLE C—4
ADJUSTMENT FACTOR FOR FINAL ESTIMATE:
UNDERCOVERAGE (BASED COLS. 8 AND 9
ON BOOK VALUE AND OCE AFTER ADJUSTMENT AFTER EXCLUSION OF
TRACK FOR UNDERCOVERAGE COL. 7 SHIFTED
TO CALENDAR YEAR
LAND EXPENDITURES
Tear ending Tear endingTear ending Tear endingTear ending
June 30 December 31 June 30 December 31 BASIS December 31
(5) (6) (7) (8) (9) (10)
0.9374 588 660 633
.92 76 733 708 679
.9349 683 483 465








































































































Net of retirements. The failure to include data gross of retirements in those years may have reflected
the negligible quantity of actual retirements during the War, similar to the situation during World
War II. In the immediate post-World War I year—19l9—retirements amounted to 12 per cent of






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Book Value of Road and Equipment and Gross Capital
Expenditures of Steam Railroads in Selected States,
Year Ending June 30, 1914
(millions of dollars)
Book Value of
Road and Equip- Gross
ment, Beginning Capital













Estimation of Gross Capital Expenditures from Control Samples,
Year Ending June 30, 1914
(millions of dollars)
Book Value Estimated
of Road and Gross Capital
Equipment, Gross Ratio of Size Expenditures
Beginning Capital Col. 3 of of All Percentage
Sample of Tear°Expendituresato Cot. 2SamplebRailroadsError°
(1) (2) (3) (4) (5) (6) (7)
Large Sample 10,130.0 390.0 0.0385 0.591 660 —3.5
Small Samples
I 4,929.4 202.2 .0410 .288 703 +2.8
II 6,398.4 243.5 .0381 .373 653 —4.5
III 5,531.8 207.3 .0375 .323 643 —6.0
IV 4,672.2 172.1 .0368 .273 631 —7.7
V 5,619.8 202.0 .0359 .328 615 —10.1
The large sample includes the nine states in Table C—6. The small samples include;
I. Iowa, Michigan, Wisconsin IV. Kansas, Michigan, Virginia
II. Kansas, New York, Wisconsin V. Kansas, Michigan, New York
III. Iowa, Michigan, New York
Figures shown exclude duplications within each sample.
bRatioof book value of road and equipment for roads in sample to that for all roads
(17,139 million).
cBookvalue of road and equipment of all roads multiplied by cot. 4.
dReportedgross capital expenditures of all roads, including land, is 693 million. See
Table C—4, col. 7.
267A1PENDIX C
TABLEC-8
Derivation of Track Mileage, Steam Railroads, 1869—1911
MILES OF ROAD
rear (Single-Track) MILESOF ALL TRACK FINAL SERIES,









































































































a Averages of figures for December 31 of adjacent years.
b For 1911: col. 3 plus track-mileage of switching and terminal companies as reported
by ICC (4,967 miles). For 1908—10, col. 3 times the ratio (1.01369) in 1911 of track-
mileage including switching and terminal companies to track-mileage excluding such
companies. For 1890—1907, cot. 3; 1877—89, col. 2 linked to col. 4 by use of the 1890
ratio between the two series. For 1869—76, col. I linked to col. 4 by use of the 1877 ratio
between the two series.































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Gross Capital Expenditures, Excluding Land,




Expenditures on Gross Capital
Gross Capital Land to Total Expenditures
Expenditures, Gross Capital Excluding Land:
Tear Including Land Expenditures Col. 1 x(1—Col.2)
(1) (2) (3)
1870 388 0.02 10 380
1871 429 .0210 420
1872 387 .02 10 379
1873 268 .0210 262
1874 151 .0210 148
1875 107 .02 10 105
1876 106 .0210 104
1877 119 .0210 117
1878 116 .0210 114
1879 128 .02 10 125
1880 288 .02 10 282
1881 450 .0215 440
1882 407 .0220 398
1883 290 .0225 283
1884 204 .0229 199
1885 154 .0234 150
1886 211 .0239 206
1887 282 .0244 275
1888 257 .0249 251
1889 233 .0254 227
1890 237 .0259 231
1891 243 .0263 237
1892 418 .0268 407
1893 445 .0273 433
1894 195 .0278 190
1895 71 .0283 69
1896 49 .0288 48
1897 49 .0293 48
1898 85 .0297 82
1899 180 .0302 175
1900 212 .0307 205
1901 192 .0312 186
1902 207 .0317 200
1903 224 .0322 217
1904 258 .0327 250
1905 340 .0332 329
1906 490 .0336 474
1907 590 .0341 570
1908 596 .0346 575
1909 649 .0351 626




Expenditures on Gross Capital
Gross Capital Land to Total Expenditures
Expenditures, Gross Capital Excluding Land:
Tear Including Land Expenditures5 Cot. 1 x(1—Cot.2)
(1) (2) (3)
1910 740 0.0356 714
1911 677 .0361 653
1912 660 .0366 636
1913 708 .0370 682
1914 483 .0375 465
1915 292 .0380 281
1916 378 .0385 363
1917 607 .0736 562
1918 517 .0267 503
1919 404 .0082 401
1920 685 .0105 678
1921 598 .0110 591
1922 535 .0324 518
1923 1,139 .0312 1,103
1924 991 .0187 972
1925 849 .0682 791
1926 934 .0502 887
1927 856 .0610 804
1928 764 .0483 727
1929 916 .0615 860
1930 885 .0579 834
1931 370 .0568 349
1932 179 .0731 166
1933 120 .0629 112
1934 186 .0303 180
1935 204 .1608 171
1936 335 .02 15 328
1937 575 .0173 565
1938 275 .0056 273
1939 267 .0000 267
1940 469 .0158 462
1941 578 .0200 566
1942 703 .0277 684
1943 497 .0272 483
1944 597 .0275 581
1945 609 .0656 569
1946 608 .0445 581
1947 902 .032 1 873
1948 1,336 .0105 1,322
1949 1,375 .0131 1,357
1950 1,134 .0048 1,129
The ratio of expenditures for land to total gross capital expenditures was estimated
as follows: for years 1917—50, ratio of land expenditures to total gross capital expenditures
of Class s roads (Statistics of Railways in the U.S., icc); for 1880, ratio of land owned to
total value of road and equipment of all roads (Census of Transportation Agencies,
1880). This ratio was used for all years prior to 1880. Figures for years 1881—1916 were
linearly interpolated using the average ratio of expenditures for land to total gross
capital expenditures of Class x roads, during the 1917—2 7 period, as the 1917 ratio for
interpolation.TABLE C—Il
Derivation of Index of Cost of Road and Equipment of Steam Railroads, l840—l9
Construction






Materials Metals and Building of Gals. and Inter- andConstr. M.
Tear (Shaw)a Implementsb Materialsb 2 and3c Extrapolations(col. 5 x col. 4)
(1) (2) (3) (4) (5) (6)
1840 158.3 88.7 102.6 0.8569 87.9
1841 158.6 90.2 103.9 .8569 89.0
1842 152.2 87.7 100.6 .8569 86.2
1843 147.0 85.0 97.4 .8569 83.5
1844 170.9 83.1 100.7 .8569 86.3
1845 142.0 86.1 97.3 .8569 83.4
1846 149.8 85.7 98.5 .8569 84.4
1847 154.6 87.3 100.8 .8569 86.4
1848 153.4 84.9 98.6 .8569 84.5
1849 160.1 78.7 95.0 .8569 81.4
1850 147.2 82.4 95.4 .8569 81.7
1851 131.0 78.4 88.9 .8569 76.2
1852 127.7 81.0 90.3 .8569 77.4
1853 149.3 83.2 96.4 .8569 82.6
1854 161.6 92.0 105.9 .8569 90.7
1855 149.3 83.4 96.6 .8569 82.8
1856 147.9 82.9 95.9 .8569 82.2
1857 145.0 84.7 96.8 .8569 82.9
1858 129.3 83.7 92.8 .8569 79.5
1859 129.0 79.6 89.5 .8569 76.7
1860 128.2 80.7 90.2 .8569 77.3
1861 127.0 87.8 95.6 .8569 81.9
1862 148.8 120.3 126.0 .8569 108.0
1863 181.0 142.8 150.4 .8569 128.9
1864 253.8 178.5 193.6 .8569 165.9
1865 280.3 146.9 173.6 .8569 148.8
1866 247.0 150.7 170.0 .8569 145.7
1867 229.3 144.2 161.2 .8569 138.1
1868 214.2 140.6 155.3 .8569 133.1
1869 126.4 202.4 133.8 147.5 .8569 126.4
1870 177.9 119.6 131.3 .8696 114.2
1871 169.2 122.1 131.5 .8823 116.0
1872 186.5 134.6 145.0 .8950 129.8
1873 190.5 138.6 149.0 .9077 135.2
1874 175.3 124.9 135.0 .9204 124.3
1875 167.9 115.9 126.3 .9331 117.9
1876 150.9 110.7 118.8 .9458 112.4
1877 134.0 101.5 108.0 .9585 103.5
1878 120.1 94.2 99.4 .9712 96.5
1879 95.8 115.6 92.8 97.4 .9836 95.8
1880 134.7 105.6 111.4 .9852 109.8
1881 123.8 105.9 109.5 .9869 108.1
1882 126.4 110.9 114.0 .9885 112.7
1883 120.0 108.3 110.6 .9902 109.5
1884 106.9 104.4 104.9 .9918 104.0
1885 102.1 102.1 102.1 .9934 101.4
1886 100.4 103.6 103.0 .9951 102.5
1887 100.6 102.0 101.7 .9967 101.4
1888 102.1 100.6 100.9 .9984 100.7
1889 100.0 100.0 100.0 100.0 1.0000 100.0
274889 = 100for all indexes except final series, cot. 12)
Index of
INDEX OF COSTOF COMBINEDINDEX OF
Cost of Cost of
Wages in Road Locomotives Road and Road and
Building (including and Railroad Equipment, Equipment,
Tradesd construction)e Carsa Equipmentf1889 =bOg1929 =100k Tear
(7) (8) (9) (10) (11) (12)—
50.0 72.7 158.3 81.3 34.8 1840
50.0 73.4 158.6 81.9 35.1 1841
50.7 72.0 152.2 80.0 34.2 1842
49.8 70.0 147.0 77.7 33.3 1843
50.0 71.8 170.9 81.7 35.0 1844
50.9 70.4 142.0 77.6 33.2 1845
52.2 71.5 149.8 79.3 33.9 1846
54.4 73.6 154.6 81.7 35.0 1847
54.1 72.3 153.4 80.4 34.4 1848
52.7 69.9 160.1 78.9 33.8 1849
50.7 69.3 147.2 77.1 33.0 1850
51.7 66.4 131.0 72.9 31.2 1851
52.1 67.3 127.7 73.3 31.4 1852
53.2 70.8 149.3 78.7 33.7 1853
54.9 76.4 161.6 84.9 36.3 1854
56.2 72.2 149.3 79.9 34.2 1855
56.7 72.0 147.9 79.6 34.1 1856
58.0 72.9 145.0 80.1 34.3 1857
56.3 70.2 129.3 76.1 32.6 1858
59.2 69.7 129.0 75.6 32.4 1859
58.8 69.9 128.2 75.7 32.4 1860
59.0 72.7 127.0 78.1 33.4 1861
62.5 89.8 148.8 95.7 41.0 1862
90.4 113.5 181.0 120.3 51.5 1863
84.5 133.3 253.8 145.4 62.2 1864
94.7 127.2 280.3 142.5 61.0 1865
99.9 127.4 247.0 130.4 60.0 1866
108.8 126.4 229.3 136.7 58.5 1867
109.0 123.5 214.2 132.6 56.8 1868
111.2 120.3 202.4 128.5 55.0 1869
109.1 112.2 177.9 118.6 50.9 1870
107.5 112.6 169.2 118.3 50.7 1871
107.8 121.0 186.5 127.6 54.6 1872
105.6 123.4 190.5 130.1 55.7 1873
104.7 116.5 175.3 122.4 52.4 1874
99.4 110.5 167.9 116.2 49.8 1875
93.3 104.8 150.9 109.4 46.8 1876
86.2 96.6 134.0 100.3 42.9 1877
82.6 90.6 120.1 93.8 40.2 1878
81.2 90.0 115.6 92.6 39.6 1879
84.0 99.5 134.7 103.0 44.1 1880
94.2 102.5 123.8 104.6 44.8 1881
97.0 106A 126.4 108.4 46.4 1882
97.6 104.7 120.0 106.2 45.5 1883
99.1 102.0 106.9 102.5 43.9 1884
100.0 100.8 102.1 100.9 43.2 1885
100.2 101.6 100.4 101.5 43.5 1886
100.0 100.8 100.6 100.8 43.2 1887
100.6 100.7 102.1 100.8 43.2 1888




Derivation of Index of Cost of Road and Equipment of Steam Railroads, 1840—1950
(1889 =100for all indexes except final series, cot. 12)
INDEX OF
Combined Combined Cost of
Cost of Locomo- Index of Index of
Cost of Con- Road tives Cost of Cost of
strwtion Wages in (includingand Rail- Road and Road and
Materials Building con- road CarsCost of Equipment,Equipment,
Year (Shaw)a Trades° struction)e(Shaw)Equipments1889bOg1929lOOh
(1) (7) (8) (9) (10) (ii) (12)
1890 99.2 101.5 100.1 100.0 100.0 100.1 42.9
1891 94.4 102.6 97.7 98.2 98.2 97.8 41.9
1892 89.3 104.7 95.5 97.0 97.0 95.7 41.0
1893 88.7 104.7 95.1 94.9 94.9 95.1 40.7
1894 84.2 102.2 91.4 93.0 93.0 91.6 39.2
1895 83.2 103.0 91.1 90.3 90.3 91.0 39.0
1896 84.5 104.7 92.6 89.7 89.7 92.3 39.5
1897 78.9 106.2 89.8 91.1 91.1 89.9 38.5
1898 82.2 107.6 92.4 95.5 95.5 92.7 39.7
1899 94.9 110.3 101.1 100.2 100.2 101.0 43.2
1900 100.9 115.1 106.6 101.6 101.6 106.1 45.4
1901 94.9 120.0 104.9 104.2 104.2 104.8 44.9
1902 97.1 126.9 109.0 105.4 105.4 108.6 46.5
1903 99.4 132.8 112.8 105.4 105.4 112.1 48.0
1904 96.1 135.8 112.0 106.8 106.8 111.5 47.7
1905 102.4 138.4 116.8 108.9 108.9 116.0 49.7
1906 113.6 146.8 126.9 111.6 111.6 125.4 53.7
1907 118.8 151.5 131.9 113.2 113.2 130.0 55.7
1908 109.8 161.2 130.4 114.9 114.9 128.9 55.2
1909 111.5 169.0 134.5 116.8 116.8 132.7 56.8
1910 114.8 175.7 139.2 118.7 118.7 137.2 58.7
1911 114.1 178.4 139.8 109.9 109.9 136.8 58.6
1912 115.2 182.5 142.1 114.1 114.1 139.3 59.6
1913 117.6 186.6 145.2 120.9 120.9 142.8 61.1
1914 109.5 190.7 142.0 110.0 110.0 138.8 59.4
1915 111.3 192.2 143.7 112.8 112.8 140.6 60.2
(concluded on next page)
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1930 96.4 1945 125.9
1916 69.3 1931 89.8 1946 139.8
1917 85.5 1932 81.9 1947 154.8






1920 136.1 1936 86.1 1950 173.5
1921 106.6 1937 92.2
1922 95.8 1938 89.8
1923. 106.6 1939 89.8
1924 104.8
1925 101.2 1940 92.2
1926 101.2 1941 99.4
1927 101.8 1942 113.3
1928 98.8 1943 120.5
1929 100.0 1944 121.1 ,
a FromWilliam H. Shaw, Value of Commodity Output Since 1869, National Bureau of
Economic Research, 1947.
bWholesalePrices, Wages and Transportation, Senate Report No. 1394, Part I. Column 2
is exclusive of pocket knives.
Weights are 2 for metals and 8 for lumber and other building materials, reflecting
their relative importance in the total volume of maintenance expenditures on road
(including structures) by Class iroadsin 1925, 1935, and 1945, as published in annual
reports of the Icc.
0Derivedfrom the following segments linked: 1907—l9l5—ms union wage rates in
building trades (Historical Statistics of the United States); l890—l907—BLs index of average
wages per hour in building trades (ibid.); 1840—90—-wages per day in building trades
(Wholesale Prices, Wages, and Transportation, Senate Report No. 1394, Part z).
Weighted average of cols. 6 and 7 (1840—89) and cols.1 and 7 (1890—1915). The
weight used for wages is 40 per cent, reflecting the ratio of labor outlay to total outlay
on maintenance of, and investment in, road (including structures) by Class s roads for
the years 1925, 1935, and 1945, as published in the annual reports of the icc.
tCols.2 and 9.
gWeightedaverage of cob. 8 and 10. Weights used were 9 and 1, respectively, and
are based on the ratio of the cost of road (including structures) to total cost of road
(including structures) and equipment for years 1880 and 1890- 1908, as published in
1880 by the census and for the other years in the annual reports of the icc.
hFor1915—50, icc index of cost of road and equipment, base shifted; for 1840—1914,
derived by linking col. 11 to icc index of cost of road and equipment (1929 =100)in
1915.
277TABLE C—l2




Original Cost of Road Excluding Land and
and Equipment Excluding Depreciation Landrights, Original
Land and Landrights, Cost Dollars:












































































































































































































































































































































1940 23,107 23,253 1.6694 388
Note: Primary data of original cost (cols.1, 2) unavailable except for 1916—40 and
1947—51. Cols. 3 and 4appear only for 1947—51 (next page).
aThe January 1, 1870 figure for book value (from Table C—3, cal. II) was assumed
to represent original cost. Years 1871—1915 were obtained by interpolating between the
datafor 1870 and1916byreference to an annual series showing original cost January 1,
1870plus cumulative gross capital expenditures from that date, as shownin Table C—13.
bFor1917—40, obtained by dividing column 1of this tableby col. 4of Table C—2.
Datain col. 3 of Table C—2 for years 1915 and 1916 wereaveraged to obtainthe blow-up
factorfor 1916. For 1947—51,obtained by dividing col. 2 by col. 4. Years 1941—1946
linearly interpolated.
W. H. S. Stevens, Analysis of Steam Railway Dividends (Interstate Commerce Com-
mission), Table H.
°Unpublisheddata from the Bureau of Valuations, icc,give figures for 1917 and
1949;those for intervening years were linearly interpolated, and the figures for earlier
yearswere taken as identical with 1917.
279TABLE C—12 (concluded)


























All Class iClass i (icc),That of All January 1, Rates Cost Dollars:
Tear roads roadseJanuary 1 Roadst Adjusted (per cent)(col. 5 xcol. 6)
(1) (2) (3) (4) (5) (6) (7)
1941 23,570 1.6750 395
1942 23,886 1.6806 401
1943 24,203 1.6862 403
1944 24,519 1.6919 415
1945 24,836 1.6975 422
1946 25,153 1.7031 428
1947 24,03526,898 0.9437 25,469 1.7088 435
1948 24,56427,306 .9486 25,895 1.7144 444
1949 25,43328,282 .9498 26,777 1.7200 461
1950 26,15829,135 .9487 27,572 1.7200 474
1951 26,83529,786 .9495 28,262
e Bureauof Valuation, Elements of Value of Property used in Common Carrier Service: for 1947, Ex
Parte No. 166, Exhibit No. 20; for 1948, Ex Parte No. 168, Exhibit No. 1; for 1949, 1950, and 1951,
unpublished.
Col. 3 of this table divided by col. 7, Table C—2.
TABLE C-13





Gross Capital Ratio of Original
Original Expenditures Col. 1 to Cost, Retirements











1870 3,378k 3,378 1.00000 3,378
1871 3,758 .99970 3,757 .1
1872 4,178 .99940 4,175 2
1873 4,557 .99910 4,553 1
1874 4,819 .99879 4,813 2
1875 4,967 .99849 4,959 2
1876 5,072 .99819 5,063 1
1877 5,176 .99789 5,165 2
1878 5,293 .99759 5,280 2
1879 5,407 .99729 5,392 2





Gross Capital Ratio of Original
Original Expenditures Col. I to Cost, Retirements
Cost, since Col. 2, and January 1 during the
rear January 1January 1, 1870Interpolation(col. 2 x col.3) Tearb























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Reproduction Cost New of Road and Equipment of Steam Railroads,
Excluding Land and Landrights, in Current Dollars, 1870—1951
(in millions)
Reproduction Cost J'few, Reproduction Cost J'few,
Tear January 1 Tear January Ja
1870 3,972 1905 11,599
1871 4,053 1906 12,407
1872 4,454 1907 13,873
1873 5,173 1908 14,952
1874 5,536 1909 15,384
1875 5,353 1910 16,448
1876 5,189 1911 17,618
1877 4,977 1912 18,145
1878 4,676 1913 18,991
1879 4,494 1914 20,045
1880 4,550 1915 19,850
1881 5,345 1916 20,294
1882 5,866 1917 23,603
1883 6,470 1918 29,534
1884 6,623 1919 36,318
1885 6,585 1920 40,732
1886 6,626 1921 46,772
1887 6,874 1922 35,979
1888 7,098 1923 31,716
1889 7,345 1924 35,117
1890 7,500 1925 34,227
1891 7,743 1926 32,593
1892 7,794 1927 32,235
1893 8,029 1928 31,981
1894 8,399 1929 30,554
1895 8,275 1930 30,657
1896 8,299 1931 30,158
1897 8,451 1932 28,223
1898 8,282 1933 25,720
1899 8,619 1934 25,078
1900 9,551 1935 26,380
1901 10,237 1936 26,738
1902 10,305 1937 27,070
1903 10,866 1938 28,867
1904 11,427 1939 28,208


















Interpolated between the years
following formula:
given in Table C—15, column 1, by use of the
QXPB = — G.,.5+ R÷5]
Where QNP is reproduction cost new at the end of year N, GR+s is gross capital expen-
ditures in current dollars during year N + 1 (from Table C—lU), P is cost of road and
equipment in year N (from Table C—il, col. 12), and RR+I is retirements valued new in
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'Column2 of Table C—13 divided by col. 5 of Table C—l2. Since reproduction cost
new at the beginning of any year is in terms of prices of year just ended, the formula
used here is as follows:
Pd,, =R/O,where P is index of cost of road and equipment in year N on
original cost base, RN,.t and 0+ are reproduction cost new and original cost, respec-
tively, at beginning of year N + 1.
bColumn7 of Table C—12 multiplied by col. 1 of this table.
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TABLE C—19
Derivation of Reproduction Cost Less Depreciation of Road and Equipment
of Steam Railroads, January 1, 1937
(millions of dollars)
I.Reproduction cost less depreciation of Class iroads,1910—14
dollars° 12,763
2.Book value of road and equipment of Class iroads,reported
by icc 24,974
3.Ratio of line 2 to January 1, 1937 figure in col. 7, Table C—2 0.9364
4.Reproduction cost less depreciation of all railroads 1910—14
dollars: line 1 divided by line 3 13,630
5.Index of cost of road and equipment, 1936; 1910—14 =lOOb 143.0
6.Reproduction cost less depreciation, current dollars: line 4
inflated by line 5 19,491
7.Index of cost of road and equipment, 1936; 1929100° 86.1
8.Reproduction costlessdepreciation 1929 dollars:line 6
deflated by line 7 22,638
Investment in land and larsdrights is excluded.
icc unpublished estimate.
bicc.
°FromTable C—il, col. 12.
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Notes and Tables on the Derivation of Capital
Formation Data for Electric Light and Power
Gross Capital Expenditures, 1 881—1920
(for privately owned plants)
FOR the years prior to 1921 no data bearing directly upon capital
expenditures for electric light and power are available. Recourse
must be made, therefore, to data on the value of plant and equipment,
which were compiled for certain dates in the period. The problem of
deriving a series on gross capital expenditures for this period is
essentially one of adjusting changes in the values of plant and
equipment for comparability, and for exclusion of land, elimination
of write-ups, and inclusion of retirements.
EVALUATION OF DATA ON COST OF PLANT AND EQUIPMENT
The available data on cost of plant and equipment of the electric
light and power industry through 1922 are given in Table D—2,
column 1. The figure for December 31, 1898, is from the Fourteenth
Annual Report of the Commis3ioner of Labor (1899), which includes the
results of a special survey of the industry. All other data—forJune 30,
1902, and the end of the years 1907, 1912, 1917, and 1922—are from
the Census Bureau. Two questions of comparability arise primarily
in connection with the census figures and are the result, in part, of
changes in the schedule employed.
First, at least some of the establishments reporting to the census
may have given the depreciated value of their plants in 1917 and
1922, when the schedule called for the value rather than the cost of
plant and equipment, as in earlier years. Between 1912 and 1917,
generating capacity increased 76 per cent, but the total value of
plant and equipment rose only 40 per cent, despite the substantial
increases in construction cost levels. The 1917 census report, com-
menting on the decline in per-capacity value, offered several
explanations: (1) The installation of larger units led to economies in
investment per kilowatt of generating capacity. (2) After generating
plants had been properly constructed, the addition of generating
units did not necessarily entail any appreciable increase in the invest-
ment in buildings or in much of the central station equipment.
(3) Because of prevailing high prices, every effort was probably made
to reduce capital outlays to a minimum. (4) The increasing number
of very large stations eliminated duplication in buildings, equipment,
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and so forth. (5) Since the schedule called for the value of plant and
equipment instead of the cost, many establishments may have
reported the depreciated value of their plants.
The increase in the value of plant and equipment, per kilowatt of
additional generating capacity, varied from $408 to $460 in the
years prior to 1912, but declined to $228 for 1912—1 7, in the face of
rising construction costs. While this decline is very substantial, it
appears to have resulted largely from the nature of new construction
during the period and from the first four factors indicated by the
1917 census report, rather than from noncomparability of the data
for 1912 and 1917. The increase in the value of plant and equipment,
in constant prices, per kilowatt of additional generating capacity,
derived for 1912—17, is higher than for 1917—22 (there was no change
in schedule between these two years), and is not far below the
figures for 1922—27 and 1927—32. Moreover, the 1912—17 increase in
value per kilowatt added is also in reasonable agreement with data
on reported expenditures for plant and equipment (available from
the Edison Electric Institute for 1921 and later years) per kilowatt of
additional generating capacity. The increases in the reported value
of plant and equipment per kilowatt of additional generating capa-
city, and the reported expenditures per kilowatt, in 1929 dollars, are':
Increase in Value Expenditures





Thesecond question concerns the precise content of the electric
light and power industry as reported by the census. It seems fairly
clear that other utilities were not included. Census agents were
instructed to obtain separate estimates when book values embraced
gas or other utilities in combination. This is further indicated by the
above comparison of the change in value of plant and equipment
per kilowatt of additional generating capacity between the years
1922 and 1927 and between 1927 and 1932. In 1922 and all prior
years no separate estimates were published of the book value of
utilities other than electric light and power owned by electric plants,
while in subsequent years such specific figures were given. Still the
increase in value of plant and equipment per kilowatt of additional
generating capacity was in close agreement in the two periods
1922—27 and 1927—32, suggesting the relative purity of the 1922
estimate of the value of plant and equipment.
1Notethat the tabulated figures are in constant dollars as opposed to the current
dollar figures quoted earlier in the paragraph.
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However, the census data fOr 1922 and previous years do not
include the value of plant and equipment for some electric light and
power plants operated in conjunction with electric railways but
producing electric energy for sale. Where parent companies could
not provide separate statistics, the entire property was included by
the census in the electric railway report. In order to adjust for this
omission, the figures given in Table D—2, column 1 were multiplied
by the ratios of (a) revenue from electric service of all light and power
plants, including power departments of street railways,to(b)
revenue from electric service of the commercial light and power
plants for which plant and equipment data are available. These
ratios are shown in column 2 of Table D—2. The adjusted figures
on value of plant and equipment are given in column 3. Since such
data on revenues are not available for 1898, the 1902 ratio was
applied to the plant and equipment figures for that year.
DEDUCTION FOR THE VALUE OF LAND
The census figures on plant and equipment include the value of
land used in electric plant. Only fragmentary information is available
on the proportion of expenditures for land to total capital expendi-
tures or on the ratio of the value of land to total value of plant and
equipment, though all of these are in fairly close agreement. The
1890 census of electric light and power plants in New York State
shows the value of land and the total value of plant and equipment;
land constitutes 9.4 per cent of the total. The Federal Trade Com-
mission in its report, ]'iational Wealth and Income, uses a ratio of 10 per
cent for 1922; its estimate is based on an analysis of the fixed capital
accounts reported to the New York State Public Service Commission.
Both of these estimates are somewhat higher than other available
data for the United States as a whole. The Fourteenth Annual Report of
the Commissioner of Labor presents detailed data on the distribution of
plant and equipment costs for individual establishments. Land
expense and total expense for plant and equipment were compiled
in our study for forty-four large plants which accounted for approxi-
mately one-fourth of the total investment in the light and power
industry in 1898. For these plants, land constituted 5.32 per cent of
total investment. Chawner's estimate is 7.00 per cent for the years
1926_3l.2 It is based on data prepared by the engineering depart-
ment of the Edison Electric Institute for the Federal Employment
Stabilization Board.
2LowellJ. Chawner, Construction Activity in the United States, 1915-37 (Department of
Commerce, 1938).
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Table D—3, column 1, shows changes in the value of plant and
equipment, computed for selected periods through 1922 and derived
from the figures given in Table D—2. Also given in Table D—3 are
similar changes for the periods 1923—27 and 1928—32 derived from
the census of electrical industries in those years. The latter figures
are included for experimental purposes, developed later. It has been
assumed that the value of plant and equipment at the end of 1880
was zero. Since the first commercial electric light plant was con-
structed in 1879, this is approximately correct.
In column 2 of Table D—3 are shown the relative deductions made
for land. Our compiled figure of 5.32 per cent is used for the 188 1—98
period. The Chawner estimate of 7.00 per cent is used for the 1928—32
period. The other ratios were obtained by linear interpolation. In
column 3 the deductions for land expenditures are shown in absolute
terms. The changes in value of plant and equipment, excluding land,
are given in column 4.
CHANGES IN VALUE OF PLANT AND EQUIPMENT, FIVE-YEAR
INTERVALS
In estimating retirements, which is the next major step in the
derivation of gross capital expenditures, it was found necessary to
distribute changes in value of plant and equipment by five-year
intervals for the period before 1903. The procedures employed are
described in this section.
Since no plant and equipment total prior to 1898 is available, we
must first distribute the 1898 total by years. For this purpose the 1902
census is most useful since it shows, for all stations reporting, the year
of beginning operations back to 1881. We may consider gross capital
expenditures for prior years close to zero. As noted, the first plant is
said to have been built in 1879; the 1890 census shows, for the year
1880, three plants with capital of $425,000, including current assets,
and this figure apparently represents the total for the United States.
Our final estimate of gross capital expenditures for the year 1881,
when seven plants started operations, is only $206,000; expenditures
in each of the two previous years, therefore, were probably less than
$100,000.
The census series for number of stations beginning operations each
year provides some indication of the extent of gross capital expen-
ditures each year, but the average size of stations was increasing very
rapidly during these early years of the industry's growth and it is
necessary to make allowance for this factor. It was assumed that there
was a regular geometric increase in average size per station through-
out the period prior to 1902. The rate of increase was derived from
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data for cost per station, in constant prices, for New York State,
estimated for the close of the year 1887 and the midpoint of 1896.
Average cost per station is available for all stations in existence in
New York in 1890 and 1902 and is shown in Table D—4; the averages
include all plants—municipal as well as private—since no segregation
of the data for 1890 are available. Table D—4alsoshows all New York
plants in operation in 1902 and 1890 classified by the year of instal-
lation. From these data, average cost per station was estimated for
plants built in l89l—1902. Average cost per station for plants built
in 1881—90 is available from the 1890 census. The average for 1891—
1902 was centered at the midpoint of 1896, since half the plants built
in 1891—1902 were completed by that date; similarly, cost per
station for plants built in 1881—90 was centered at the close of 1887.
These average cost figures were deflated with a construction cost
index, described below, to derive the average annual rate of growth
in size per station—approximately 14 per cent. It is interesting to
note that if size per station is measured by the growth in horsepower
per station, similarly computed and centered, the rate of growth
averages 17 per cent annually.
In column 1, Table D—5 shows the number of private stations
existing in 1902, by year of beginning operations, as reported in the
1902 census; in column 2, the index for size of plant as derived
above; in column 3, the construction cost index; and in column 4,
the result of multiplying all of the first three columns together.
Column 4 is the indicator of year-to-year changes in the value of
plant and equipment. When applied to the total change in value of
plant and equipment in the 188 1—98 period (as given in column 4 of
Table D—3), it yields the estimates of changes in value of plant and
equipment, by years, given in column 5. Summing provides the
five-year totals from 1881 through 1897, and a four-and-one-half-
year total for 1898 to June 30, 1902, given in column 6.
CONSTRUCTION COST INDEx:1880—1911 AND 1921—1923
The construction cost index used to convert the physical figures
for 1881—1902 to money terms is shown in Table D—6. For conven-
ience in later calculations, the index has been computed on the base
Of the 228 privately owned stations reporting in 1902, 73 were constructed before
1890, and 155 after that date. Average cost per station was $224,000 for all plants reporting
in 1890 and $44 1,000 for all plants reporting in 1902. If we let X represent cost per station
for plants built iii 189 1—1902, we have
73 x 224,000 + 155 X =228x 441,000
X =543,000
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1911 =100and has been shown for 1921—23. The index is based on
(1) William H. Shaw's series for prices of electrical equipment,
(2) Shaw's series for construction materials,4 and (3) a series for
wages in the building trades. Shaw's index for electrical equipment,
available from 1889, is based for years prior to 1915 on his index for
industrial equipment, derived from data on costs of various types of
shop machinery purchased by the railroads, and has been extra-
polated here to 1881 by linking the series in the Aldrich report for
metals and implements, excluding pocket knives. Shaw's index for
construction materials, available for 1879 and annually from 1889,
is based on a composite of lumber and building materials prices and
structural steel prices; it was extrapolated by him for years prior to
1890 by the use of selected series from the Aldrich report. The
construction materials index has been interpolated here for 1880—89
by the use of a composite of the Aldrich report series for lumber and
building materials (weight 4), and for metals and implements
excluding pocket knives (weight 1); the basic series are shown in
Table D—7. The third series used in the derivation of the construction
cost index—wages in the building trades—is based for 1880—90 on
the Aldrich report series for wages per day in the building trades,5
for 1890—1907 on Bureau of Labor Statistics figures for average
wages per hour in building trades (this series is a continuation of data
in the Aldrich report), and for 1907—23 on BLS data for union wage
rates in the building trades.
The three series described above were combined with weights
derived from information shown by William W. Handy6 on the
composition of his index of electric light and power construction
costs, available from 1911. The Handy publication shows the weights
assigned the various major items entering into his construction cost
index (e.g. buildings, mechanical equipment, electrical equipment)
and the composition of these major items in terms of the relative
weights of specific types of equipment, materials, labor, and so forth.
Each of the detailed items shown there was classified in one of three
categories—equipment, construction materials, and labor—and the
sums of the weights thus derived were rounded. The weights used in
the preparation of the index were equipment, 5; construction
materials, 3; and labor, 2.
Both series, from his Value of Commodity Output since 1869 (National Bureau of Economic
Research, 1947).
Wholesale Prices, Wages, and Transportation, by Nelson W. Aldrich (Senate Report 1394,
52nd Cong., 2nd Sess., 1893).
The Tardstic/c of Public Utility Operations and Construction Costs (Williams and Wilkins,
1929).
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THE VALUE OF RETIREMENTS
The value of retirements during any period will depend on the
value of plant and equipment installed during previous years, the
average life of this plant and equipment, and the distribution of
retirements around this average. It will be necessary to estimate gross
capital expenditures for each five-year interval, then to estimate
retirements of these expenditures in subsequent periods, to derive
gross capital expenditures for the next interval, to estimate retire-
ments of these expenditures, and so on for successive periods.
Our first step in this direction is to estimate the average life of the
equipment installed during various periods. Average life of equip-
ment for recent years may be estimated from data reported to the
Federal Power Commission. Depreciation accounting is required by
FPC'S Uniform System of Accounts which became effectiveJanuary 1,
1937, and an increasing number of companies are using a straight-
line method of depreciation accounting. A satisfactory average for
recent years may be obtained from the average depreciation rate
reported by all companies using a straight-line, method. For 1949,
the average rate for such companies was 2.68, a rate equivalent to
an average life of 37.3 years. The depreciation rate charged in 1949
represents an average rate for all equipment in service, new and old.
FPC data on generating capacity in service during 1946—48, by date
of installation, indicate that the median age of the equipment in use
was eighteen years for steam plant and twenty-three years for hydro-
electric plant.8 Hence, the average life implicit in the 1949 depre-
ciation rate has been assumed here to refer to all equipment installed
since 1928.
In earlieryears,depreciation accounting was not generally
practiced by the industry and there are no reliable accounting
figures to serve as an indication of average life. For the early period
we must rely on estimates of average useful life and of "proper"
depreciation allowances made by various persons. An excellent
compilation of such estimates is shown in the American Electric
Railway Association Proceedings for 1912 (Report of the Committee
on Life' of Railway Physical Property to the American Electric
Railway Accountants Association andtheAmericanElectric
Railway Engineering Association). Estimates of the life of electric
light and power plants were included in this compilation, devoted
primarily to electric railway property. While the date of publication
is 1912, the estimates compiled date back over a number of years,
Federal Power Commission, Electric Utility Depreciation Practices, 1949.
8FederalPower Commission, Electric Utility Cost Units: Steam Electric Generating
Stations (S—68), Hydroelectric Generating Stations (S—78).
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some as far back as 1899. Ten estimates are presented for the life of
electric plant; the sources cited include the Wisconsin Railroad
Commission, engineering discussions, and estimates made in various
rate cases. Of the ten available estimates, one is for an average life
of fifty years and may be disregarded as being completely out of line
with other data. The remaining nine estimates range from an average
life of ten years to twenty-two years, and the average of these esti-
mates is sixteen years. Corroboration of the reasonableness of these
estimates is available from information shown in the 1907 Census of
Street Railways (reprinted from the Electric Railway Journal of April
10, 1909). The average life of power plant equipment of the Chicago
Union Traction Company is cited at sixteen years for all items; the
average life of power plant equipment for the Milwaukee Electric
Railway and Light Company is indicated as twenty years for most
items, and ten or thirteen years for several types of equipment. In
view of the nature of the available evidence, it is obvious that
construction of a precise figure for any particular date is impossible.
Nevertheless, the general order of magnitude appears fairly well
established. Since estimates of average life typically lag behind
experience, it was assumed that a 17-year average life might be
ascribed to equipment installed prior to 1897. For the periods
intervening between 1897 and 1928, average life was estimated by
straight-line interpolation for each decade; a 22-year life was
assumed for 1898—1907, a 27-year life for 1908—17, and a 32-year
life for 1918—27.
Next, estimates of the distribution of retirements for equipment of
different life expectancy are needed. Because little or no information
is available on this question, we have prepared an approximate
percentage distribution of retirements, by age of equipment, for
equipment with an average life of thirty-seven years and have
maintained this distribution, appropriately adjusted, for equipment
with an average life of thirty-two years, twenty-seven years, twenty-
two years, and seventeen years.
Reports of the Federal Power Commission for 1946, 1947, and
1948 show for steam plants, hydroelectric plants, and internal
combustion plants, respectively, the generating capacity in service,
by year of installation.9 It was assumed, for the purpose of estimating
the distribution of retirements, that all equipment may be treated as
having the same average life. The FPC data, which represent nearly
complete coverage of private electric utilities, were first adjusted to
Federal Power Commission, Electric Utility Cost Units: Steam Electric Generating
Stations (S—68), Hydroelectric Generating Stations (S—78), and Internal Combustion
Engine Electric Generating Stations (S—85).
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represent the entire industry, by the use of ratios of total generating
capacity in each branch of the industry to generating capacity of the
plants included in the FPC studies. Total generating capacity remain-
ing in service in 1946—48 was classified by period of installation, the
time periods corresponding to the periods for which census informa-
tionis available: pre-1902, 1903—07,1908—12, 1913—17, 1918—22,
1923—27,and 1928—32. Thetotal capacityremaining in service,
installed in each period, was compared with the net change in total
generating capacity for the same periods as reported by the census
(Table D—8). For instance, in 1902, the census reported a total
generating capacity of 1,188,000 kilowatts (the figure actually used
is the census figure adjusted to include power departments of electric
railways); in 1946—48, 125,200 kilowatts of capacity which were
installed prior to 1902 remained in service, or 10.5 per cent of the
1902total.Similarly,totalgenerating capacity increased by
1,578,500 kilowatts during 1903—07, and 461,300 kilowatts installed
during this period remained in use in 1946—48, or 29.2 per cent of
the total added during 1903—07.
Since data were not available for gross additions to generating
capacity, the quantities of equipment remaining in service, by time
of installation, had to be compared with the net changes in generating
capacity for the same time intervals. As the gross additions were
greater than the net, the ratios shown in Table D—8, column 6, should
be reduced somewhat. The procedure followed was merely to round
the ratios through the period 1908—12; for later years, the ratios
were arbitrarily reduced slightly. From the cumulative distribution
of percentages of equipment remaining in service for various periods
after installation—for 45—50 years, 40—45 years, 35—40 years, and
so on—we derive the percentage distribution of retirements shown
in column 8.
The average age derived from this retirement schedule is 37.75
years, compared with 37.3 years derived from the depreciation rates
of electric utilities in 1949. Thus, while the retirement distribution is
based on generating facilities only and does not take account of
transmission and distribution plant, it would seem to provide a
satisfactory indicator of the distribution of retirements by age,
and the averageisin accord with the average for the entire
industry.
Having obtained a percentage distribution of retirements of
equipment with an average life of 37 years (37.75), we use the same
relative distribution for equipment with an average life of thirty-two
years, twenty-seven years, and twenty-two years, merely reducing
the ages appropriate for each percentage by five years each time, as
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shown in Table D—9. The average life implicit in the retirement
distributions used is 18 years for the period prior to 1897, 22.75 for
1898—1907,27.75for1908—17, and 32.75 for 1918—27.
We can now proceed to estimate the actual value of retirements
for the various time periods. We first estimate retirements for the
entire period 188 1—97. Using the figures for the increase in the value
of plant and equipment by five-year intervals, obtained in Table D—5,
and the retirement distribution shown in Table D—9, we may esti-
mate the retirements, prior to 1897, of equipment installed during
the years 188 1—97. The computations, shown in Table D—10, part A,
yield total retirements amounting to 0.076 1 of the total increase in
plant and equipment for the period before 1897. Since this ratio was
not computed from an estimate of gross capital expenditures, but
from the increase in the value of plant and equipment for 188 1—97
(additions less retirements), an approximation of "gross increase
in value of plant and equipment"° was obtained by dividing
the series for the increase in the value of plant and equipment
by the complement of 0.0761, or 0.9239. The same procedure was
followed for the five-year intervals within 1881—97 as for the entire
period.
The estimated gross increase in value of plant and equipment for
each period to 1897 was entered in Table D—ll, which shows the
retirements of equipment installed, by five-year intervals, distributed
by succeeding five-year intervals; for instance, of the equipment
installed in 1881—82, 30 per cent was retired in 1898—1902, 20 per
cent in 1903—07, and 10 per cent in 1908—12. The money value of
these retirements (of equipment installed prior to 1897) was com-
puted, thus making it possible to compute total retirements for the
next interval, 1898—1902. The increase in the value of plant and
equipment for 1898—1902, plus retirements during the same years,
yields the gross increase in value of plant and equipment for this
period (Table D—10). The gross figure, in turn, was entered in
Table D—1 1, retirements of this equipment in later years computed,
total retirements in 1903—07 and gross increase in plant and equip-
ment for the same period derived, and so on for successive periods.
The gross increase in value of plant and equipment for all periods is
shown in Table D—10, part B.
The value of retirements derived by the procedure outlined above
constitute the following percentages of capital assets at the beginning
of the respective periods:
'°Thisseries is not called "gross capital expenditures" irs Tables D—lO and fl—I I (but
rather, gross increase in value of plant and equipment) since an adjustment for write-ups









Thereare only scanty reported figures on the value of retirements to
provide a basis for judging the reliability of our estimates, but such
figures as are available indicate the estimates are reasonable.
Reports to the Public Service Commission for the First District of
New York State (New York City) for the years 1918—22 show total
retirements for this period amounting to 6 per cent of fixed capital
on hand at the end of 1917; our estimate for 1918—22 is 6.7 per cent.
Unpublished data supplied by the Federal Power Commission for
the value of retirements made by Class A and Class B utilities (which
constitute over 98 per cent of all privately owned electric utilities)
during the years 1938—42 indicate that retirements were approxi-
mately 8 per cent of the total value of electric plant existing at the
end of 1937.
ADJUSTMENT FOR WRITE-UPS
The series derived in Table D—lO, part B, would provide a satis-
factory measure of gross capital expenditures, provided the book
figures reported under value of plant and equipment represented
actual original cost of construction and of equipment purchases.
Actually in the power industry, as in other utilities, the book figures
have been inflated above actual cost in many ways. Because of the
crucial importance of rate regulation, and because of the importance
of the valuation base in the determination of rates, there has always
been a tendency to maintain the highest possible valuation. Write-
ups above cost have resulted from many different types of financial
operations. To mention but a few of those which figure prominently
in the records of the Federal Trade Commission: mergers and con-
solidations of companies, the sale of property to a new company
(which may or may not be controlled by the selling company) at a
figure above cost, the capitalization of intangibles, the capitalization
of potential earnings, the failure to write off the value of abandoned
property at cost, or sometimes the failure officially to retire such
property at all. The Federal Trade Commission, in its investigation
of utilities, begun in 1928, published one hundred and one volumes
on utility corporations which show numerous instances of such
write-ups; in its summary report on electric utilities (Utility Corpora-
tions, Vol. 72—A), the FTC found total write-ups of 599 millions for
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ninety-one operating companies with total capital assets of 3,307
millions. Thus, write-ups constituted 18 per cent of the book value
of capital assets for these companies.
Additional information on the amount of write-ups is available as
a result of the activities of the Federal Power Commission. The
commission's Uniform System of Accounts, which was made effective
January 1, 1937, specifies that utility plant shall be carried on the
books at the original cost at the time it was first devoted to public
use. Where a company purchased property at a price in excess of
original cost, the excess must be carried in an appropriate account,
"Electric Plant Acquisition Adjustments," and must be amortized
over a period of years. From the time of the adoption of the new
system, the FPC was engaged in reclassifying plant accounts; this
reclassification was virtually completed by 1950.
Two publications of the Federal Power Commission provide data
on the amount of write-downs ordered by the FPC and by state public
service commissions. The first (Financial Records of the Electric Utility
Industry, 1937—46) indicates that from 1937 to 1946, downward
revisions in plant accounts of 1,199 millions were ordered or approved
by the FPC as the result of its reclassification and cost studies. Con-
siderable additional amounts were ordered removed by state com-
missions. The FPC indicated that the total through 1946, including
amounts ordered removed by state commissions, was approximately
1.5 billions. The second publication (Report on the Reclasszfication and
Original Cost of Electric Plant of Public Utilities and Licensees, Serial
No. A—38, 1950) indicates that total adjustments by the FPC made,
and pending as of February 1950, were 1,603 millions, or 404 million
above the 1946 total. If we add the 1946 total of 1.5 billion (which
includes amounts written down by state commissions) and the addi-
tional amount written down by the FPC between 1946 and 1950
(404 millions), we obtain an estimated total of write-downs of
1,904 millions." This figure compares with a total value of electric
plant reported in the 1937 census of 11,936 millions.'2 Thus, write-
ups constituted approximately 16 per cent of the book figures on the
value of electric plant. This perci1tage corresponds very closely with
the findings of the Federal Trade Commission.
No information is available as to the timing of the write-ups which
11 The FPC ordered about 32 per cent of its total write.downs classified in the Electric
Plant Acquisition Adjustments account, and required these amounts amortized over
periods not in excess of fifteen years. The remainder was ordered removed from the
property accounts immediately. For our purposes, we wish to consider the total write-
downs, including the amounts classified as genuine acquisition adjustments.
' It is assumed that none of the write-downs was applicable to additions made after
1937, since the effectiveness of the FPC regulation would have prevented any write-ups.
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were found; indeed such information could not be obtained without
a detailed and comprehensive study of the financial history of all the
major utilities. In its absence, we have uniformly reduced the figures
for gross increase in value of plant and equipment by 16 per cent to
derive the final estimates of gross capital expenditures by five-year
intervals. These estimates are shown in Table D—l2.
The Federal Trade Commission found that some companies wrote
down the value of their capital assets during the depression of the
thirties, but no estimate is available as to the amount of such write-
downs. To the extent that write-downs occurred before 1937, our
estimate of the proportion of write-ups for earlier years is too low and
our estimates of gross capital expenditures are somewhat too high.
RELIABILITY OF THE ESTIMATES OF GROSS CAPITAL
EXPENDITURES
Since our derivation of gross capital expenditures for the period
prior to 1920 involved the preparation of many estimates, it is of
interest to compare the results obtained by the procedure used with
data on reported expenditures available for later years. Estimates of
gross capital expenditures were prepared for 1923—27 and 1928—32,
following the same procedure employed for earlier years, and com-
pared with the figures reported by the Edison Electric Institute. This
comparison is shown in Table D—12. For 1923—27, the estimated
figure differs from the reported total by less than one per cent; for
1928—32, the estimated gross capital expenditures are 8.6 per cent
higher than the reported figures. A reported figure on capital
expenditures is available also for 1907, when the census asked plants
in operation to report the cost of construction during the year and
made a survey (somewhat incomplete) of expenditures for plants
under construction as of December 31, 1907. The total of these items
(appropriately adjusted to include construction by light and power
departments of street railways and to exclude the cost of land) is
126 millions, a figure almost identical with that derived for 1907—
125 millions—when our total for the period 1903—07 is distributed
by years (Table D—l5).
Several minor conceptual problems may be noted concerning the
estimates of gross capital expenditures derived from the census data
on the value of plant and equipment. There may be some lag in our
gross capital expenditures series because the census canvasses were
confined to plants in operation, and the plant and equipment figures
as of the various dates would not include the value of construction
work in progress for any plant not completed and operating at the
date of the census survey. In addition, all companies in operation
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may not report the value of construction work in progress under
value of plant and equipment; some may carry such work in a
separate property account. For the early years, these factors may
result in some errors in the timing of our series. To the extent that
construction work in progress was not reported at the end of 1922, a
certain amount of capital expenditures may be excluded from our
series altogether. Finally, changes in the value of plant and equip-
ment as reported by the census may reflect, to a small extent,
transfers from private to municipal ownership, or vice versa. It is not
believed that any significant error arises from this source; commercial
plants accounted for 95—96 per cent of total plant and equipment
during all census years 1902—32.
DISTRIBUTION OF GROSS CAPITAL EXPENDITURES BY YEARS
Total gross capital expenditures for 1881—97 and 1898—1902 (June)
were distributed by years in accordance with the series derived in
Table D—5, which represents the products of (1) number of stations
beginning operations each year, (2) size of stations, and (3) a con-
struction cost index. The annual series for this period is shown in
Table D—13.
For the period (July) 1902—1912, it was assumed that there was a
smooth growth in generating capacity of the industry, and gross
capital expenditures were estimated from the increases in generating
capacity, together with an index of construction costs. Estimates of
generating capacity at the end of each year were made by inter-
polation of census data in accordance with a modified exponential
trend, fitted by the method of average points for each of the periods
1902—07, 1912—17, and 1922—27. The derivation of the annual
estimates of generating capacity is shown in Table D—14. The series
for annual increases in generating capacity, multiplied by the index
of construction costs previously obtained,13 provided the basis for
distributing total expenditures for 1902—07 and 1908—12 among the
years within each period. The computations are shown in Table
D—15. The final 1902 total is the sum of the six-month figure derived
from the distribution for 1898—1902 (June) and the six-month figure
derived from the distribution for (July) 1902—1907.
For 1913—20, the period dominated by World War I,the
assumption of a smooth year-to-year increase in physical capacity of
the industry would involve more serious error than for the earlier
years. Information on increases in fixed capital was obtained from
reports of the state public service commissions forCalifornia,
1Theindex for 1912 is based on the construction cost index compiled by W. W. Handy
and described below, in the section on gross capital expenditures in 1929 dollars.
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Massachusetts, and Ohio, and for the First District of New York
State. Plant and equipment for this sample constituted about 30 per
cent of total plant and equipment in the United States reported by
the 1912 census. The total expenditures for 1913—1 7 were distributed
among the five years in accordance with the annual increases in
fixed capital shown by the sample. Since reported figures are avail-
able for the years 1921 and 1922, the reported gross capital expen-
ditures for the two years were first subtracted from the total for
1918—22. The remainder, representing gross capital expenditures for
1918—20, was then distributed among the three years in accordance
with the increases in fixed capital for these years shown by the
sample data. The distribution of gross capital expenditures for
1913—20 is shown in Table D—16.
Gross Capital Expenditures, 1921—1937
The Edison Electric Institute reports "Construction Expenditures"
for each year beginning with 1921. The figures arebased on surveys
made by the Institute and its predecessor, the National Electric
Light Association, and are adjusted before publication to represent
complete coverage of the industry. Coverage of the sample is high,
published estimates of coverage being over 90 per cent for privately
owned electric utilities. The EEl series includes expenditures for real
estate and all, equipment, including expenditures for replacements,
additions, and betterments, as well as for new construction. An
attempt was made by Edison Electric Institute to exclude expen-
ditures for the purchase of existing properties, but it is possible that
some such expenditures may be included for the years 192 1—25.
The EEl data provide accurate estimates of capital expenditures as
charged by electric utilities, but the figures may include, to a small
extent, charges which have been written off the books by the Federal
Power Commission and state public service commissions in recent
years. The Federal Trade Commission, in its investigation of utility
corporations, reported instances of write-ups of construction expen-
ditures, as well as other types of write-ups.
The EEl data for 1926—3 7 are shown separately for private and
municipal utilities; for prior years, however, only a combined total
for the two segments of the industry is available. Estimates of total
capital expenditures of privately owned plants re made for 192 1—
25 by multiplying the totals reported for private and municipal
plants by the average ratio between expenditures of privately owned
plants and all plants for the years 1926—28; privately owned plants
accounted for 94 per cent of total expenditures during these years.
The EEl figures include the cost of land. Expenditures for land for
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1926—3 1were estimated at 7 per cent of total capital expendi-
tures, as noted. An estimate for the year 1937 (and for later
years as well) was obtained from unpublished data furnished by the
Federal Power Commission on the value of land and the total value
of additions of plant and equipment for the various types of produc-
tion plant, transmission plant, distribution plant, and general plant.
The deduction for land for 1921—26 was based on interpolation
between the percentage used for 1881—98 and the percentage for
1926—31. The deduction for 1932—37 was derived by interpolation
between the percentage for 1926—31 and the average percentage for
1937—42 shown by the FPC data for these years (2.29). These
computations are given in Table D—l 7.
Gross Capital Expenditures, 1938—1950
For recent years, it is possible to obtain very accurate data on gross
capital expenditures from reports made to the Federal Power
Commission by Class A and Class B electric utilities. These utilities,
generally the ones with gross revenues in excess of 250,000 dollars
per year, constitute 98 per cent of all privately owned electric
utilities in terms of assets and are required to report to the FPC.
During the years 1941—43, the FPC obtained reports of actual capital
expenditures of Class A and Class B utilities including expenditures
for land. For other years of the period 1938—50, reports were obtained
on the value of gross additions to electric plant each year; that is, the
value of new plant was reported when the facilities were placed in
service, regardless of when the actual expenditures were made.
FPC also obtained reports on the value of construction work in prog-
ress at the end of each year. For the years 1938—40 and 1944—50,
gross capital expenditures, including land, were derived by adding
(algebraically) the value of gross additions placed in service and the
net change in construction work in progress during the year. The
Federal Power Commission supplied unpublished data on the total
value of construction work in progress at the end of the years 1943—
50; figures on construction work in progress at the end of the years
1937—40 were compiled from the reports for individual companies
shown in the FPC annual publication, Statistics of Electric Utilities in
the United States. The series for gross capital expenditures of Class A
and Class B cornpanies were adjusted to represent all privately
owned utilities, on the assumption that these utilities represented
98 per cent of the total throughout the period under consideration.'4
14Revenuefrom electric service reported by Class AandBcompaniesfor 1937 consti-
tuted 97.8 per cent of the electric service revenue reported by all privately owned plants
in the 1937 census.
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Deduction for expenditures for land was also made by the use of
unpublished material supplied by the Federal Power Commission—
data for the value of land and the total value of electric plant for
additions placed in service during the years l937—48 for virtually all
Class A and B companies (a small amount of new plant was not
classified in detail). The ratio between the value of land and total
value of additions for the respective years was applied to the figures
on gross capital expenditures to derive the value of land expendi-
tures. Data on expenditures for land were not compiled by FPC for
1948—50; for these years, the average ratio of the value of land to total
value of plant for 1945—47 was used. The derivation of the series for
gross capital expenditures for 1938—50 is shown in Table D—18.
Gross Capital Expenditures, 1881—1950, in 1929 Dollars
The complete series for gross capital expenditures to 1950 was
deflated with an index of construction costs on the base 1929 =100.
The construction cost index is based for the period 1911—50 on the
index of electric plant construction costs developed by W. W. Handy
and now compiled and published by Whitman, Requardt and
Associates.'5 The Handy index is derived from series for building
construction, various types of equipment, materials, labor, etc. It is
intended to show typical steam plant experience and no purely
hydroelectric companies were included in the surveys on which it is
based, but no adjustment appears to be required on this account.'6
The Handy index is presented for five regions (the regional indexes
differ from each other only because of the inclusion of separate wage
figures for the various areas) and no series is shown for the United
States as a whole. The five regional figures for each date were first
combined into a U.S. average by the use of weights representing the
approximate proportion of total generating capacity for each of the
five regions, as reported by the census for 1902 and 1937. The Handy
series includes annual figures through 1918 and data as ofJanuary 1
and July 1 for 1920 and for 1924 and later years; for 1919 and 1923,
the index is available as ofJanuary 1 only; for 1921, forJanuary I and
September 1. No index was published for the year 1922. Where
16Semiannualbulletin, Public Utility Construction Cost Indexes and Financial and Operating
Ratios.
16InBulletin No. 53, which became available after this work was completed, indexes
for steam and hydroelectric plant together are shown back to 1911 for each region, and
the Atlantic Seaboard region is divided into North Atlantic and South Atlantic. An index
based on the new figures would differ but slightly from the one used here. For 1950, the
index derived from the more complete data now available is 1.6 per cent below the one
used here.
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possible, the construction cost index used here was prepared by
averaging the reported figures for January (weight 1), July (weight
2), and January 1 of the following year (weight 1). For 1919, an
average of figures as of January 1, 1919 and January 1, 1920 was
used; for 1921, an average forJanuary 1 and September 1; for 1923,
an average forJanuary 1, 1923 and January 1, 1924. The derivation
of the construction cost index for 191 1—50 (eccept 1922) is shown in
Table D—19. The Handy index was interpolated for 1922 and
extrapolated to 1881 by means of the construction cost index shown
in Table D—6 and previously described, and the series was shifted to
the base 1929 =100,as shown in Table D—20.
The complete series for gross capital expenditures to 1950, in
current prices, and in 1929 prices, is shown in Table D—1.
Capital Consumption in 1929 Dollars
Having obtained a complete series for gross capital expenditures of
the electric light and power industry throughout the years, we next
estimate annual capital consumption and net capital expenditures.
As we have noted, inthe electriclight and power industry,
depreciation accounting according to any uniform scheme has been
practiced only in recent years and may be considered to date from
1937, when the Federal Power Commission's Uniform System of
Accounts went into effect. Indeed, since a number of years elapsed
before some companies adopted a systematic method of accounting
for depreciation, itis only for the last few years that reported
depreciation charges may be considered even to approximate
"actual" capital consumption. Before 1937, companies generally
used the retirement-reserve method of accounting for depreciation,
or no standard method. Funds for the ultimate retirement of property
were frequently set aside out of surplus in good years, while no charge
for depreciation whatever may have been made when operations
were less profitable.
We have estimated depreciation not from the reports of deprecia-
tion charges made by companies, but by the use of approximate
estimates of average life of all plant and equipment. As was said
above, seventeen years may be considered a fair approximation of
average life during the early years of the industry's growth, and
thirty-seven years may be considered a satisfactory approximation
for recent years. The former figure was derived from various
published estimates of the average life of electric plant; the latter is
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based on the average depreciation rate in the year 1949 for com-
panies using a straight-line method of computing depreciation. In
preparing our estimates of depreciation, an average seventeen-year
life has been assumed for equipment installed in all years through 1900
and an average thirty-seven-year life for equipment installed in 1920
and later years. Average life for intervening years was derived by
straight-line interpolation between these two figures.
Table D—21 shows the derivation of capital consumption in 1929
dollars for the years 1881—1936. Gross capital expenditures made in
each year were divided by the estimated life of equipment to obtain
the annual capital consumption of each year's plant and equipment
additions; these figures are shown in column 3. In column 4, the
annual figures are summed back through the appropriate number of
years; total capital consumption for any year, as shown in this
column, is the sum of the annual capital consumption for all the
expenditures of prior years not yet fully depreciated. Finally, it was
assumed that each year's expenditures may be centered at the mid-
point of the year and that the expenditures of any year are depre-
ciated at the end of the year by one-half the annual rate. The final
estimates of capital consumption were therefore computed by taking
two-year moving averages of the figures in column 4, centered in the
second year. The results are shown in column 5 of Table D—2l.
The estimates of depreciation, or capital consumption, for all
years through 1936 were prepared from the series on deflated gross
capital expenditures. Theoretically, it would be preferable to derive
the depreciation estimates from a series for the deflated value of
plant placed in service, since capital consumption does not begin
until a plant is completed. However, the error involved is quite
small; at most, depreciation may be charged slightly in advance of
its actual occurrence. Since data on the value of plant placed in
service are available for the years 1937—50 and since the value of
construction work in progress is rather high for recent years, estimates
of depreciation for these years were computed by the use of the
deflated value of plant additions, rather than capital expenditures as
the basic series. The data on the value of plant additions placed in
service each year were first adjusted to include the value of plant
additions made by small companies not reporting to the Federal
Power Commission and to exclude the value of land. The value of
gross additions was then deflated to 1929 dollars. The estimates of
gross additions to plant and equipment, in 1929 dollars, are shown
311APPENDIX D
in Table D—22. Table D—23 shows the computation of the estimates
of capital consumption for the years 1937—50 in 1929 dollars.
It is striking to note how large a proportion oc expenditures
represent replacement, even though there has been a rather steady
increase in expenditures over the years. The figures are summarized
below, in millions of 1929 dollars:
Gross Capital .NetCapital Percentage of
Expenditures Expenditures f/ct to Gross
1880—1889 99.7 86.8 87
1890—1899 702.8 482.2 69
1900—1909 2391.5 1472.9 62
1910—1919 3042.9 1221.7 40
1920—1929 6076.1 3670.2 60
1930—1939 3415.5 160.6 5
1940—1949 5161.1 1727.5 33
CapitalConsumption in Original Cost Dollars
Capital consumption in original cost dollars is shown in Table
D—24. This series was computed in the same manner as the series in
1929 dollars, except that the base used to compute depreciation was
gross capital expenditures in current prices for 1881—1936 and the
value of plant additions in current prices for 1937—50.
It is of interest to compare the estimated series on capital con-
sumption in original cost dollars with available reported figures on
depreciation charges (Table D—25). Only in years since 1937 do the
financial charges made for depreciation approximate our estimates
of the actual capital consumption each year. The Federal Power
Commission and state regulatory bodies have called attention
repeatedly to the inadequacy of depreciation accounting prior to
1937. For example, the Federal Power Commission, reviewing its
program of electric utility accounting reform, stated: "Moreover,
depreciation accounting (prior to 1937) was a sorry state, inadequate -.
reserveshad been accrued and depreciation of retirement expense
was determined generally in a haphazard fashion with little attempt
to assign the cost of depreciation to operations on a systematic
basis."7
J'fet Capital Expendi1zres
Net capital expenditures in 1929 dollars were derived by sub-
traction of the series for capital consumption from gross capital
17 Reporton the Reclassification andOriginal Cost of Electric Plant of Public Utilities and
Licensees,1950.
312APPENDIX D
expenditures in 1929 dollars, Capital consumption and net capital
expenditures in 1929 dollars are shown in Table D—l.
A series for net capital expenditures in current dollars, which also
appears in Table D—l, was obtained simply by applying to the net
capital expenditures in 1929 dollars the index of cost of plant and
equipment shown in Table D—20. Capital consumption in current
dollars, also shown in Table D—1, is the difference between gross and
net capital expenditures in current dollars.
Value of Plant and Equipment
Since our series on gross and net capita1 expenditures extend back
to the beginnings of the industry, we may derive a series on the value
of physical assets in 1929 dollars, net after depreciation, simply by
cumulating our figures on net capital expenditures in 1929 dollars
each year. The results are presented in terms of 1929 prices in
Table D— I. The value of plant and equipment in current prices, also
given in this table, was obtained by applying to the. constant dollar
figures the index of the cost of plant and equipment shown in
Table D—20.
The final figures, by years, for capital formation in electric light
and power are given in Table D—l.
User-Owned and Publicly Owned Power Facilities
The development of commercial electric light and power utilities
has been importantly influenced by the changing status of user-.
owned and publicly owned power facilities. In the early period of
this industry's history, public power from a quantitative point of
view was an insignificant factor, barely ever accounting for as much
as 5 per cent of total facilities until the late 1920's. From the industry's
inception in 1882 until the turn of the century, however, commercial
electric utilities and user-owned electric power plants grew side by
side. Initially, technological considerations made this feasible, since
the interconnection of plants was not developed at once and the
transmission of electricity over long distances'8 was difficult or im-
possible. Hotels, electric railways, and industrial establishments
commonly built their own plants. As late as 1910 such user-owned
facilities represented more than 40 per cent of the industry's capa-
city,19 as shown in Table D—26.
ie Before the introduction of alternating current, the maximum service area of a plant
was one mile in diameter.
'° User-owned plants represented an even larger percentage of generating capacity.
Transmission and distribution facilities weigh much more heavily in the total physical
assets of private utilities than of user-owned establishments.
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From this date on, however, the growth of commercial utilities
was greatly accelerated by the rapid extension of its market into
these areas. As user-owned equipment became obsolescent through
the swift pace of technological change, it was often abandoned in
favor of the cheaper power supply provided by the expanding utili-
ties. The period of major change-over in this respect appears to have•
ended by 1940, when the relative importance of user-owned facilities
had declined to 13 per cent, although in very modest measure this
trend is still in progress.
The beginning of the 1930's witnessed a new element in the in-
dustry's development. This was the expansion of public power,
which more than doubled the size of its facilities in each of the
succeeding decades, advancing from about 5 per cent of the industry's
capacity in 1930 to 20 per cent in 1950. Taken in the aggregate, the
rate of increase of electric light and power facilities of all types—
private,public, and user-owned—reached a maximum in the
decade of the twenties. Since 1930, however, total facilities have
expanded by 32 per cent, private utilities by 27 per cent, and private
utilities plus the still declining user-owned facilities by about 10 per
cent. These discrepancies mirror the extension of public power.
The basic data on capital formation in user-owned and publicly
owned electric light and power are shown in Tables D—26, D—27,
and D—28, along with comparable series for the private utilities.
Though annual data are presented for some of the series, it must be
borne in mind that year-to-year changes are in no case reliable;
they are useful only as indicators of longer-term trends, as will be
evident from the description of their derivation, given below.
GROSS CAPITAL EXPENDITURES, PUBLICLY OWNED PLANTS
EXCEPT FEDERAL
Estimates of gross capital expenditures for publicly owned plants
except federal projects, were prepared for the period 1881—1922, as
were the estimates for private establishments, by the use of data
reported by the successive censuses on the value of plant and equip-
ment. Municipal plants represented all the publicly owned facilities
for this period (aside from some small federal projects), and these
plants were canvassed by the Census Bureau in the same manner as
private electric utilities. The increase in the value of plant and
equipment reported for each of the periods 1881—1902 (June 30),
1902 (July l)—1907, 1908—12, 1913—17, and 1918—22 was compared
with the increases in the value of plant and equipment for the same
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periods for privately owned plants; the latter series was first adjusted
to eliminate the effect of write-ups in the value of capital assets. The
basic data are shown in columns 1—3 of Table D—29. It was assumed
that the ratio of gross capital expenditures of municipal plants to
gross capital expenditures of privately owned plants for each period
was the same as the ratio of the respective increases in the value of
plant and equipment (column 4) after this adjustment. Gross capital
expenditures of publicly owned plants were therefore derived by
multiplying gross capital expenditures of privately owned plants by
the ratios of public to private increases in the value of plant and
equipment. The results are shown in column 6 of Table D—29.
The series for gross capital expenditures thus derived for the
periods 1881—1902 (June 30), 1902 (July 1)—I 907, 1908—12, 1913—1 7,
and 1918—22 were distributed among groups of years within each
period, in accordance with the distribution for privately owned
plants, to derive estimates for each half-decade. The computations
are shown in Table D—30.
For the period 1923—50, estimates of gross capital expenditures of
publicly owned plants, except federal, were derived by the use of
data published by the Edison Electric Institute. The derivation of
the estimates for this period is shown in Table D—3l. For the years
1926—43, capital expenditures for the publicly owned sector of the
industry are shown separately by EET; for l923-25 and 1944—50,
EEl presents only combined totals for gross capital expenditures of all
utilities, privately owned and publicly owned (excluding federal
projects). For 1923—25, expenditures for the publicly owned utilities
were estimated by use of the average ratio, for the years 1926—28,
of expenditures of publicly owned utilities to the total for private and
public plants together. For 1944—50, estimates for the publicly
owned segment were obtained by subtracting from the EEL series,
which covers private and public electric plant, the series for gross
capital expenditures for private utilities developed here. Deduction
for the value of land included in gross capital expenditures as
reported by EEl was made by the use of the same percentages used
for privately owned utilities.
GROSS CAPITAL EXPENDITURES, FEDERAL PROJECTS
Estimates of gross capital expenditures of the federal government
for light and power facilities have been prepared only for the period
1921—50, since data are not available to provide any basis of esti-
mating expenditures in earlier years. However, expenditures in
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prior years were of minor importance and may be considered close
to zero in analysis of investment trends in the industry.20
Expenditures of the federal government for power facilities were
reported by the Federal Power Commission for the years 1940—43;
these data are shown in column 6 of Table D—32. For other years,
only approximate estimates of the level of expenditures can be
prepared. Most federal projects serve jointly for the production of
electric energy and for conservation and development—erosion
control, flood control, irrigation, and the like—and no allocation of
expenditures is regularly reported. For 1945—50, the Electrical World
shows estimates of total federal expenditures, including expenditures
of funds advanced by the Rural Electrification Administration.
Since expenditures of REA funds by rural cooperatives are already
included in our figures for gross capital expenditures of publicly
owned plants, except federal, we deduct such expenditures from the
Electrical World totals.It was assumed that REA funds advanced
during any year represent capital expenditures of cooperatives
during the succeeding years. The Electrical World figures for the
years 1945—50, the deductions for expenditures of REA funds, and
the estimates of expenditures for federal projects for 1945—49 are
shown in columns 4 to 6 of Table D—32.
Estimates of expenditures of the federal government for power
facilities for the intervals 1921—24, 1925—29, 1930—34, 1935—39, and
for the year 1948 were obtained by use of FPC data on the net
increase in generating capacity, taken in conjunction with the index
of construction costs. Column 1 of Table D—32 shows the increases
in generating capacity of federal plants, column 2 shows the index of
construction costs, and column 3 shows the products of the two
preceding series. The total gross capital expenditures for the years
1940—43 and 1945—50 (column 6) was compared with column 3 for
the corresponding years. Gross capital expenditures were derived by
multiplying column 3 by the ratio of total gross capital expenditures
for 1940—43 and 1945—50 to the sums of the products of generating
capacity and the construction cost index (column 3) for the same
years.
5°The1937 census reported the total value of plant and equipment of federal and state
establishments at 145 million dollars: Federal Power Commission data on generating
capacity suggest that federal plants accounted for 97 per cent of the federal-state total, or
for physical assets of approximately 141 million dollars. Generating capacity of federal
plants was 833,000 kilowatts in 1937, and only 10,000 kilowatts in 1920, or 1.2 per cent of
the 1937 total. If we assume that the increase between 1920 and 1937 in the value of
federal light and power plant and equipment was proportional to the increase in generating
capacity, then federally owned facilities would have been valued at only 1.7 millions at the
close of 1920. Thus, it is apparent that federal expenditures in years prior to 1921 were
of negligible importance.
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Deduction for the value of land included in capital expenditures
of the federal government was made by use of the same percentages
of land expenditures to total gross capital expenditures as for privately
owned utilities.21 The computations are shown in columns 8 and 9
of Table D—32.
Since many of the federal projects are large undertakings and
require several years to construct, there is a certain amount of lag
in our estimates for 1939 and prior years, based as they are on the
net increase in completed physical capacity. In addition, the data
on generating capacity and construction costs can at best provide
only a rough indication of capital expenditures, especially in view of
the joint purpose of most federal projects and the difficult problems
of cost allocation involved. It is therefore to be emphasized that the
estimates of expenditures for the federally owned sector of the
industry are crude approximations.
VALUE OF PLANT AND EQUIPMENT, PUBLICLY OWNED ELECTRIC
UTILITIES, 1929 PRICES
The value of plant and equipment for publicly owned utilities, in
1929 prices, was obtained from the data on gross capital expenditures,
in conjunction with estimates of capital consumption. The computa-
tions are shown in Table D—33. Gross capital expenditures, in current
prices, were first deflated by the index of construction costs to obtain
gross capital expenditures in 1929 prices. Estimates of capital
consumption were prepared, in the same manner as for privately
owned plants, by the use of data on gross capital expenditures and
on average life of plant and equipment; the derivation of this series
is shown in columns 3—7 of Table D—33. Net capital expenditures in
1929 prices (column 8) was obtained by subtracting capital con-
sumption from gross capital expenditures. Finally, the value of plant
and equipment, in 1929 prices, was obtained by cumulating net
capital expenditures in each year.
VALUE OF PLANT AND EQUIPMENT, USER-OWNED FACILITIES,
1929 PRICES
The value of plant and equipment for user-owned electric light
and power facilities was obtained primarily from data on user-owned
generating capacity. The available data on user-owned generating 'Expendituresfor land on federal projects are doubtless considerably higher, as a
percentage of total capital expenditures, than on private establishments, since most are
large hydroelectric projects which require a substantial outlay for land. In view of the
approximate nature of the estimates of capital expenditures and the purpose for which
they are presented, however, more precise figures on the percentage of expenditures for
land were not compiled.
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capacity—for the beginning of the years 1900, 1910, 1920, and
annually for 1940—50-—are shown in Table D—34, together with
similar data for private and public electric utilities. The data for
1900—20 are from the Geological Survey; the data for 1940—50 are
from the Federal Power Commission.
Since user-owned facilities do not, in general, involve long-
distance transmission and require relatively small investment in
distribution plant, estimates were madeof the relationship between
user-owned and utility-owned plants in investment per unit of
generating capacity for available years—1900, 1910, and 1920
(Table D—35). It was assumed that electric railroads have investment
in generating and distribution plant equivalent to that of the utility
industry for the same capacity (but no transmission plant) and that
other user-owned plant represents investment in generating capacity
only (with no investment in transmission or distribution plant).
Investment in (1) generating and distribution plant and in(2)
generating plant, as percentages of total electric light and power
investment, were obtained from 1950 data published by the FPC for
Class A and Class B privately owned utilities (Table D—35, note to
column 5). The former figure was weighted with the percentages of
total user-owned capacity owned by electric railroads in 1900, 1910,
and 1920 (column 3), the latter with the percentages of total user-
owned capacity owned by other establishments (column 4) in the
respective years. The results (column 5) show the value of plant and
equipment per unit of generating capacity for user-owned establish-
ments as ratios of the corresponding figures for electric utilities for
1900, 1910, and 1920.
Table D—36 shows the derivation of ratios of the value of plant and
equipment for user-owned power facilities to the value of utility-
owned plant and equipment. This series was obtained for 1900, 1910,
1920, and 1940—51 as the product of two sets of ratios: (I) the ratio of
user-owned generating capacity to utility-owned capacity (column 1)
and (2) the ratio between user-owned and utility-owned facilities
in value of plant and equipment per unit of generating capacity
(column 2). The 1920 figure for the latter series was extrapolated for
1940—51. The final series (column 3) was interpolated linearly for
years intervening between 1900, 1910, 1920, and 1940; the 1900
ratio was used for all years prior to this date.
The series thus obtained was multiplied by the series for value of
plant and equipment, in 1929 dollars, for electric utilities. The
results—value of plant and equipment of user-owned electric light
and power facilities in 1929 prices—are shown in Table D—26,
column 5.
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VALUE OF PLANT AND EQUIPMENT, PUBLICLY OWNED AND
USER-OWNED, CURRENT PRICES
Value of plant and equipment, in current dollars, for publicly
owned utilities and user-owned power facilities was obtained by
multiplying the series in 1929 dollars (Table D—26) by the construc-
tion cost index. The results are shown in Table D—27.
Jvote:TableD—l follows.
319TABLE D-l
Value of Plant and Equipment, Capital Formation, and Capital Consumption,
Electric Light and Power, Annual Data, 188 1—1950
(millions of dollars)























a 1881 a 0.2 0.5 a a 0.2 0.5
1882 0.2 0.5 0.9 2.0 a 0.1 0.9 1.9
1883 1.1 2.4 1.0 2.3 0.1 0.2 0.9 2.1
1884 2.0 4.5 1.7 4.2 0.2 0.4 1.5 3.8
1885 3.4 8.3 2.2 5.6 0.3 0.7 1.9 4.9
1886 5.2 13.2 4.3 11.0 0.5 1.2 3.8 9.8
1887 9.0 23.0 7.2 18.4 0.8 2.1 6.4 16.3
1888 15.4 39.3 9.3 23.7 1.3 3.3 8.0 20.4
1889 23.4 59.7 12.4 32.0 1.9 4.9 10.5 27.1
1890 33.6 86.8 16.7 42.8 2.8 7.1 13.9 35.7
1891 47.8 122.5 14.2 38.8 3.5 9.5 10.7 29.3
1892 55.6 151.8 19.2 53.6 4.4 12.2 14.8 41.4
1893 69.2 193.2 18.5 51.7 5.5 15.3 13.0 36.4
1894 82.2 229.6 19.1 52.8 6.6 18.4 12.5 34.4
1895 95.6 264.0 22.6 69.1 7.2 22.0 15.4 47.1
1896 101.7 311.1 19.1 61.2 8.1 25.8 11.0 35.4
1897 108.1 346.5 32.9 92.2 10.8 30.3 22.1 61.9
1898 145.8 408.4 44.5 118.0 13.8 36.5 30.7 81.5
1899 184.7 489.9 50.4 122.6 17.9 43.5 32.5 79.1
1900 233.9 569.0 50.1 119.6 21.1 50.5 29.0 69.1
1901 267.4 638.1 68.2 165.9 24.0 58.4 44.2 107.5
1902 306.4 745.6 81.5 197.3 28.1 67.9 53.4 129.4
1903 361.4 875.0 82.5 202.7 31.6 77.7 50.9 125.0
1904 407.0 1,000.0 91.0 217.2 36.5 87.1 54.5 130.1
1905 473.5 1,130.1 100.2 234.1 41.2 96.3 59.0 137.8
1906 542.7 1,267.9 111.6 250.8 46.9 105.5 64.7 145.3
1907 628.9 1,413,2 125.0 269.4 53.0 114.3 72.0 155.1
1908 727.7 1,568.3 155.1 351.7 54.9 124.6 100.2 227.1
1909 791.8 1,795.4 180.7 382.8 64.4 136.3 116.3 246.5
1910 963.82,041.9 200.5 417.7 71.2 148.3 129.3 269.4
1911 1,109.42,311.3 229.5 454.5 81.3 161.1 148.2 293.4
1912 1,315.42,604.7 259.3 493.9 91.4 174.1 167.9 319.8
1913 1,535.42,924.5 148.6 288.5 94.6 183.6 54.0 104.9
1914 1,560.1 3,029.4 148.8 292.3 96.0 188.6 52.8 103.7
1915 1,594,7 3,133.1 124.4 234.3 101.3 190.8 23.1 43.5
1916 1,686.8 3,176.6 151.3 230.6 125.3 190.9 26.0 39.7
19172,109.9 3,216.3 284.3 358.5 152.7 192.5 131.6 166.0
19182,682.2 3,382.3 115,6 124.0 182.7 196.0 —67.1 —72.0
1919 3,085.2 3,310.3 145.9 148.6 191.8 195.3 —45.9 —46.7



















1923 3,317.0 3,633.1 693.4 725.3 203.8 213.2 489.6 512.1











































































































































































































1,885.1 919.1 833.6 406.44,051.5. 51.2.7
All data exclude investment in
privately owned electric utilities.
a Less than .8100,0.00.
land. Columns 1 and 2 exclude accrued depreciation. Series cover
NOTES BY COLUMN
1Col. 2 Of this table times construction cost index, Table D—20, for the year
preceding each January 1.
2Derived from cumulative totals of net capital expenditures, col. 8, this table. It
was assumed that the value of plant and equipment as ofjanuary 1, 1881 was zero.
3 Tables D—13, D—15, D—l6, D—17, and D—18. The 1902 figure is the total of expendi-
tures for January—June shown in Table D— 13 and for July—December derived in
Table D—l5.
4Col. 3, this table, deflated by the construction cost index, shown in Table D—20.
5 Col. 3 minus col. 7.
6 Tables D—21 and D—23.
7Col. 8, this table, inflated by the construction cost index, shown in Table D—20.
8Col. 4 minus cal. 6.
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TABLE D-2
Derivation of Book Value of Plant and Equipment, Electric Light
and Power, Specified Dates, 1898—1922
(thousands of dollars)
Value of Plant
and Equipment, Adjustment Ratios Value of Plant
All Commercial
Plants Included in




Census Reports of Street Railways Plants
(1) (2) (3)
Dec. 31, 1898 265,182 . 286,688
June 30, 1902 482,720 1.0811 521,869
Dec. 31', 1907 1,054,034 1.1065 1,166,289
Dec. 31, 1912 2,098,613 1.1174 2,344,990
Dec. 31, 1917 2,933,017 1.1145 3,268,847
Dec. 31, 1922 4,229,356 1.0857 4,591,812
NOTES BY COLUMN
I For 1898, FourteenthAnnual Report of the Commissioner of Labor, 1899;for 1902—22,
successivereports of the Census of Electrical Industries
2 For 1902—22: Based on the ratio of revenue from electric service of all commercial
light and power plants, including light and power departments of street railways,
to the corresponding revenue of commercial plants for which data on value of
plant and equipment are shown in column 1. The data on revenue from electric
service are from the Census of Electrical Industries.
3Column I times column 2. The 1902 ratio was assumed for 1898.
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TABLE D-3
Adjustment of Data for Value of Plant and Equipment to Exclude Value of




























Jan. 1,1881—Dec. 31,1898 286,688 5.32 15,300 271,388
Jan. 1,1899—June 30,1902 235,181 5.56 13,100 222,081
July 1,1902—Dec. 31,1907 644,420 5.80 37,400 607,020
Jan. 1,1908—Dec. 31,1917 1,178,701 6.04 71,200 1,107,501
Jan. 1,1913—Dec. 31,1917 923,857 6.28 58,000 865,857
Jan. 1,1918—Dec. 31,1922 1,322,965 6.52 86,300 1,236,665
Jan. 1,1923—Dec. 31,1927 4,129,428 6.76 279,100 3,850,328
Jan. 1,1928—Dec. 31,1932 3,403,567 7.00 238,200 3,165,367
NOTES BY COLUMN
For 1881—1922, derived from Table D—2, col. 3. For 1923—32, derived from Table
D—2, col. 3, for December 1922, and from Census of Electrical Industries for the
close of 1927 and 1932. The census figures for 1927 and 1932 include all but an
insignificant number of light and power departments of Street railways. For 1927,
utility plant of 902 .6 millions was not reported by type. It was distributed between
electric light and power and other utility plant in accordance with their relative
values reported separately.
2For 1881—98, compiled from data for forty-four plants shown in the Fourteenth
Annual Report of the Commissioner of Labor, 1899. Plants Nos. 904—952 (except 915,
928,933, 936, and 949) show total investment in plant and equipment of 62,938,000
dollarsand investment in land of 3,348,000 dollars.
For1928—32, Lowell J. Chawner, Construction Activity in the United States, 1915—37
(Department of Commerce). Chawner's estimate is based on "the relationship of
the cost of land to total capital expenditures over the six-year period, 1926—31, as
indicated by figures prepared for the Federal Employment Stabilization Board by
the engineering department of the Edison Electric Institute." Estimates of the
percentage expenditure for land for other years, derived by linear interpolation
between the percentages for 1881—98 and 1928—32.
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TABLE D-4
Derivation of Rate of Increase in Size per Station,
Electric Light and Power, 188 1—1902
NEW YORK STATE PLANTS
1902 1890
(1) (2)
1. Number of Stations
(including municipal) 256 139
2. Cost of plant and equipment
(thousands of dollars) 112,999 31,184
3. Cost per station
(thousands of dollars) 441 224
NUMBER OF NEW YORK STATE PLANTS
BY YEAR OF INSTALLATION
Privately
owned plants All plants in
in operation, operation,
1902 1890






















(Notes to Table D—4 on next page)
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From Census of Electrical Industries, 1902, except that column 2 in the lower section
of the table is from the 1890 Census, Vol. 6, Part 3.
Of the 228 private stations in existence in 1902, 73 were constructed prior to 1890 and
155 after that date. If we assume an average cost per station of $224,000 for the 73 plants
built prior to 1890 and an average of $441,000 for the 228 plants in existence in 1902,
we can derive the cost per station for the plants built during 1891—1902 as follows, where
X represents the average cost of such plants:
155X'+ 73 x$224,000=228x$441,000
X= $543,000
This figure ($543,000) may be centered approximately at the midpoint of 1896, since
the lower section of col. 1 indicates that half the plants built 189 1—1902 were completed
by this date. Similarly, the average figure for 1881—90 ($224,000) may be centered at
the close of 1887; the lower section of col. 2 indicates that approximately half the plants
built in 1881—90 were completed by this date. The figures for cost per station, in 1911
prices, are as follows:
Construction Cost per Siati6n
Cost per Station Cost Index (thousands of dollars,
(thousands of dollars) (1911 =100) 1911 prices)
Dcc. 31, 1887 224 77.4 289
June 30, 1896 543 61.8 879
Average cost per station, in constant prices, rose 204 per cent in the 84-year period;































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Construction Cost Index, 1880—1911, and 192 1—1923,
Electric Light and Power
(1911100)
Wages, Construction
Electrical Construction Building Cost
Tear Equipment Materials Trades Index
(1) (2) (3) (4)
1880 105.53 95.84 47.07 90.93
1881 97.00 94.80 52.81 87.50
1882 99.00 98.91 54.46 90.07
1883 93.98 96.21 54.76 86.81
1884 83.74 91.74 55.58 80.51
1885 79.93 89.40 56.05 78.00
1886 78.62 90.38 56.18 77.66
1887 78.82 89.20 56.11 77.39
1888 79.93 88.35 56.38 77.75
1889 78.32 87.63 56.11 76.67
1890 79.55 86.91 56.97 77.24
1891 72.39 82.68 57.50 72.50
1892 71.57 78.25 58.68 71.00
1893 71.68 77.73 58.73 70.91
1894 76.18 73.81 57.32 71.70
1895 62.78 72.89 57.79 64.82
1896 55.62 74.02 58.68 61.75
1897 76.28 69.18 59.50 70.79
1898 82.11 72.06 60.38 74.75
1899 88.04 83.20 61.85 81.35
1900 87.01 88.45 64.55 82.95
1901 86.09 83.20 67.25 81.46
1902 84.25 85.05 71.13 81.87
1903 79.14 87.11 74.48 80.60
1904 84.97 84.23 76.18 82.99
1905 84.76 89.69 77.65 84.82
1906 83.44 99.59 82.35 88.07
1907 87.32 104.12 84.93 91.88
1908 80.78 96.19 90.43 87.33
1909 90.29 97.73 94.78 93.42
1910 90.39 100.62 98.55 95.09
1911 100,00 100.00 100.00 100.00
1921 185.38 177.53 206.67 187.28
1922 172.80 175.98 193.91 177.98
1923 185.17 196.29 214.20 194.31
NOTES BY COLUMN
For 1889—1923, Shaw's index for electrical equipment, base shifted to 1911 (Value
of Commodity Output Since 1869); index extrapolated to 1880 by means of Aldrich
report index for metals and implements, excluding pocket knives (Part I of the
report). The Shaw index is based, from 1915, on ICC indexes for accounts repre-
senting electrical equipment, and, for earlier years, on his index for industrial
machinery.
(notes to Table D—6 continue on next page)
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2 Based on Shaw's index for construction materials, available for 1879 and annually
from 1889 interpolated with an index computed from the Aldrich group indexes
for lumber and building materials and for metals and implements, excluding
pocket knives, as shown in Table D—7.
3 Derived from the following three segments linked; 1907—23, BLS union wage rates
in building trades; 1890—1907, BL5 index of average wages per hour in building
trades (this series is a continuation of data in the Aldrich report); 1880—90, Aldrich
report, wages per day in building trades.
4Derived from indexes in columns 1, 2, and 3 combined with weights of 5, 3, and 2,
respectively.
TABLE D-7
Derivation of Index of Cost of Construction Materials,
Electric Light and Power,
1879—1889
Metals and Lumber and
ConstructionImplements, excl. Building Average of Construction
Materials Pocket Knives Materials Columns 2 and 3 Materials
Tear(1911 =100)(1860100)(1860100)(1860100)(1911 =100)
(1) (2) (3) (4) (5)
1879 83.92 90.2 115.1 110.12 83.92
1880 105.1 130.9 125.74 95.84
1881 96.6 131.3 124.36 94.80
1882 98.6 137.5 129.72 98.91
1883 93.6 134.3 126.16 96.21
1884 83.4 129.5 120.28 91.74
1885 79.6 126.6 117.20 89.40
1886 78.3 128.5 118.46 90.38
1887 78.5 126.5 116.90 89.20
1888 79.6 124.8 115.76 88.35
1889 87.63 78.0 124.0 114.80 87.63
NOTES BY COLUMN
1 Shaw index, base shifted.
2, 3Aldrich report, Part I.
4Average of columns 2 and 3 combined with weights of 1 and 4, respectively.
5Column 1 interpolated with column 4.
NOTES TO TABLE D—8, BY COLUMN
Census of Electrical Industries.
2 For 1902—22, Table D—2, co! 2. No adjustment was required for 1927 and 1932.
4 Derived from col. 3.
5Based on data reported by the Federal Power Commission (Electric Utility Cost Units: Steam
Electric Generating Stations, Serial Pub. S—68; Hydroelectric Generating Stations, S—78; and
Internal Combustion Engine Electric Generating Stations, S—85). The reported figures were
multiplied by the ratios of total generating capacity of each type to generating capacity included
in each of the FPC surveys.
7Based on the ratios shown in column 6. Through 1912, the ratios in column 6 were merely
rounded; for later years, these ratios were reduced to allow for the fact that gross additions to
generating Capacity were greater than the net additions on which information is available.
8Derived from column 7.
328TABLE D-8
Derivation of Distribution of Retirements, by Age of Equipment,
Electric Light and Power
(capacity datain thousandsof kilowatts)
Generating A4justment Generating
Capacity at Ratios Capacity at
End of Each to IncludeEnd of Each Generating
Period, All Light Period, All Capacity
Commercialand Power CommercialNet Change Remaining
Plants mci.Departments Plants in Total 1946—48,
in Census of Street (col.1 x Generating by Date ofColumn 5 ±
Period Reports Railways col. 2) Capacity Installation Column 4
(1) (2) (3) (4) (5) (6)
1881—1902 1,098.9 1.0811 1,188.0 1,188.0 125.2 0.105
1903—1907 2,500.2 1.1065 2,766.5 1,578.5 461.3 0.292
1908—1912 4,768.8 1.1174 5,328.7 2,562.2 1,524.9 0.595
1913—1917 8,411.9 1.1145 9,375.1 4,046.4 3,148.4 0.778
1918—1922 13,407.0 1.0857 14,556.0 5,180.9 4,599.4 0.888
1923—1927 24,383.3 1.0000 24,383.3 9,827.3 9,956:8 1.013
1928—1932 32,647.6 1.0000 32,647.6 8,264.3 8,849.2 1.071
DISTRIBUTION OF RETIREMENTS .
rears after Percentage of rears after Percentage of
Installation Equipment Remaining Installation Equipment Retired
(7) (8)
45—50 10 50 10
40—45 30 45 20
35—40 60 40 30
30—35 75 35 15
25—30 85 30 10
20—25 95 25 10
15—20 100 20 5
NOTES BY COLUMN ON FACING PAGE
TABLED-9
EstimatedDistribution of Retirements of Equipment, by Dates of Installation,
Electric Light and Power
rears after
Installation
PERCENTAGE RETIRED, OF EQUIPMENTINSTALLED DURING YEARS
1928—19471918—19271908—19171898—19071881—1897
5 5 15
10 5 10 10
15 5 10 10 15
20 5 10 10 15 30
25 10 10 15 30 20
30 10 15 30 20 10
35 15 30 20 10
40 30 20 10
45 20 10
50 10
Source: The percentage distribution of retirements for the period 1928—47 is from Table
D-.8, column 8. For earlier periods, the same percentage distribution was maintained,
but the age of equipment retired was reduced five years for each period. For 188 1—97,
the percentages for the two earliest groups of retirements had to be combined.
329TABLE D—l0
Estimated Retirements and Gross Increase in Value of Plant and Equipment,
Electric Light and Power
(thousands of dollars)
A. 1881—1897
increase in Percentage of Retirements of Gross Increase
Value of Equipment Values in in Value of
Plant and Retired Prior Column I Plant and
Equipment to 1897 Prior to 1897 Equipment
Period (1) (2) (3) (4)
1881—1882 1,254 40 502 1,357
1883—1887 18,061 25 4,515 19,548
1888—1892 78,908 15 11,816 85,405
1893—1897 123,311 133,464
Total
188 1—1897 221,534 16,853 239,775
a.1881—1932,BYFIVE-YEAR INTERVALS
Increase in Retirements Gross Increase
Value of of Equipment in Value of
Plant and Installed in Plant and
Equipment Prior Tears Equipment





1898—1902(june 30) 271,936 31,900 303,836
1902(July l)—1907 607,020 47,484 654,504
1908—1912 1,107,501 112,797 1,220,298
19 13—1917 865,857 154,909 1,020,766
1918—1922 1,236,665 207,274 1,443,939
192 3—1927 3,850,328 375,741 4,226,069
1928—1932 3,165,367 481,225 3,646;592
NOTES BY COLUMN
PART A
From Table D—5, col. 6.
2Fromretirement distribution assumed for 1881—97(see Table D—9).
3Col, 1 times col. 2 divided by 100.
4The ratio of retirements to the increase in the value of plant and equipment for
the entire period 1881—97 is 0.0761. Since col.Iisproportional to gross capital
expenditures, col. 4 was derived by dividing all figures in col.I by 0.92 39, the
complement of this ratio.
PART B
1 For 1898—1902,Table D—5,eol.6;for 1902—32, Table D—3, col. 4.
2,3For1881—97, from part A of this table. From 1898 on, col. 3 is the sum of cols.
1 and2.
The estimated gross increase in value of plant and equipment for each period
to 1897 was entered in Table D—11, and retirements of this equipment in later
periods were computed by the use of the percentage distribution shown there.
Thus, it was possible to compute total retirements for 1898—1902. The increase
in the value of plant and equipment for 1898—1902 (eol.I), plus retirements
during the same years (col. 2),yieldedthe gross increase in plant and equipment
for1898—1902 (col. 3). Thisfigure, in turn, was entered in Table D—l1, and
retirementsof thisequipment in later years computed, total retirements in 1902—
07 and gross increase in plant and equipment for the same period derived, and










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Gross Capital Expenditures, Current Dollars, Electric Light and Power,
188 1—1922, Selected Intervals
(inthousands)
Gross Increase Reported
in Value of Gross Gross






1898—1902 (June 30) 303,836 255,222





1923—192 7 4,226,069 3,549,898 3,574,164
1928—1932 3,646,592 3,063,137 2,821,263
NOTES BY COLUMN
1 From Table D—l0, part B.
2Column 1 multiplied by 0.84. Figures in column 1 were reduced 16 per cent to




Gross Capital Expenditures, Current Dollars,













































Column 1is from Table D—5, col. 4.
Column 2: Total gross capital expenditures shown in Table D—12 for 188 1—97 and
1898—1902 distributed in accordance with series in column I.
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TABLE D-14
Derivation of Estimated Generating Capacity,






Power Plants All Tears
(1) (2)
June 30, 1902 1,188 1,188
Dec. 31, 1902 1,307
Dec. 31, 1903 1,559
Dec. 31, 1904 1,829
Dcc. 31, 1905 2,120
Dec. 31, 1906 2,432
Dec. 31, 1907 2,767 2,767
Dec. 31, 1908 3,196
Dec. 31, 1909 3,663
Dec. 31, 1910 4,172
Dec. 31, 1911 4,726
Dcc. 31, 1912 5,329 5,329
Dec. 31, 1917 9,375
Dec. 31, 1922 14,556
Dec. 31, 1927 24,383
Column 1is from Table D—8, col. 3. Column 2 is derived from column 1, adjusted to a
modified exponential trend by the addition of a constant derived by the method of
average points for the years 1902—07, 1912—17, and 1922—27. Data for intercensal years
were obtained by geometric interpolation between the adjusted data for available years.
334APPENDIX D
TABLE D-l5
Gross Capital Expenditures, Current Dollars,

















1902 (June 30—Dec. 31) 119 81.9 9,746 39,568
1903 252 80.6 20,311 82,461
1904 270 83.0 22,410 90,982
1905 291 84.8 24,677 100,186
1906 312 88.1 27,487 111,594
1907 335 91.9 30,787 124,992
Total 1902—1907 135,418 549,783
1908 429 87.3 37,452 155,122
1909 467 93.4 43,618 180,661
1910 509 95.1 48,406 200,492
1911 554 100.0 55,400 229,460
1912 602 104.0 62,608 259,315
Total 1908—1912 247,484 1,025,050
NOTES BY cOLUMN
1 Derived from Table D—14, cal. 4.
2 Tables D—6 and D—19.
4Total expenditures for 1902—07 and 1908—12, from Table D—12, distributed over
the years within each period in accordance with the series in co1. 3 of this table.
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TABLE D-16
Gross Capital Expenditures, Current Dollars,
























Column Iis based on data for additions to fixed capital in Massachusetts, California,
Ohio, and the First District of New York (New York City), as reported to state public
service commissions. For Massachusetts, figures are averages of changes in fixed capital
for fiscal years ending June 30. The Ohio figures are: for 1913, average of changes for
fiscal years ending June 30, 1913 and June 30, 1914; for 1914, one-half of net change
June 30, 1913—June 30, 1914 plus one-third of net change June 30, 1914—December
1915; for 1915, two-thirds of net change June 30, 1914—December 31, 1915.
Column 2: Total expenditures for the stated period, distributed among years in
accordance with column 1. The 1913—17 total is from Table D—l2. The total for 1918—20
was obtained by deducting from the total for 1918—22 (Table D—l2) the gross capital














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Construction Cost Index,




AtlanticNorth South SpecifiedAverage for
SeaboardCentralCentralPlateauPacific Dales Tear
(1) (2) (3) (4) (5) (6) (7)
1911 100 100 100 100 100 100.0 100.0
1912 104 104 104 104 104 104.0 104.0
1913 102 102 102 102 102 102.0 102.0
1914 102 100 100 100 100 100.8 100.8
1915 106 105 107 103 103 105.2 105.2
1916 132 129 130 128 127 130.0 130.0
1917 160 154 157 155 156 157.0 157.0
1918 192 178 183 183 178 184.6 184.6
Jan. 1, 1919 202 184 188 187 182 191.7 194.6
Jan. 1, 1920 208 189 193 189 194 197.5 212.7
July 1, 1920 226 214 218 211 214 218.9
Jan. 1, 1921 221 210 216 209 214 215.3 198.0
Sept.1,1921 183 176 183 178 185 180.6
Jan.1, 1923 189 179 182 179 178 183.2 189.4
Jan.1, 1924 201 193 193 192 187 195.5 192.9
July 1, 1924 196 189 186 186 182 190.5
Jan. I, 1925 201 194 189 191 185 195.1 192.7
July 1, 1925 197 192 186 191 182 192.3
Jan.1, 1926 197 190 184 190 180 191.2 189.2
July 1, 1926 194 187 183 188 178 188.6
Jan. 1, 1927 193 187 182 186 181 188.2 185.4
July 1, 1927 187 182 179 181 175 182.9
Jan. 1, 1928 192 186 183 185 180 187.4 188.3
July 1, 1928 192 186 186 185 179 187.6
Jan. 1, 1929 195 189 189 188 182 190.6 198.1
July 1, 1929 206 199 199 198 192 201.0
Jan. 1, 1930 204 199 197 197 191 199.8 189.1
July 1, 1930 188 184 185 181 176 184.6
Jan.1, 1931 191 188 186 183 178 187.5 184.8
July 1, 1931 188 187 183 181 175 185.2
Jan.1, 1932 182 186 179 177 172 181.4 174.3
July 1, 1932 176 174 171 171 163 173.1
Jan.1, 1933 170 172 169 169 161 169.5 177.5
July 1, 1933 177 179 179 179 170 177.3
Jan. 1, 1934 136 187 187 188 178 185.8 193.9
July 1, 1934 200 195 195 196 189 196.5
Jan.1, 1935 200 195 198 196 189 196.8 197.3
July 1, 1935 199 194 193 195 192 195.8
Jan. 1, 1936 204 199 199 198 196 200.6 203.2
July 1, 1936 205 199 201 198 197 201.3





AtlanticNorth South SpecifiedAverage for
SeaboardCentralCentralPlateauPacific Dates rear
(1) (2) (3) (4) (5) (6) (7)
Jan.1, 1937 213 209 208 206 204 209.7 221.3
July 1, 1937 230 224 224 225 221 226.2
Jan. 1, 1938 226 222 221 221 218 223.0 220.0
July 1,1938 222 216 216 216 214 218.2
Jan.1,1939 224 219 218 218 216 220.5 221.9
July1, 1939 225 218 218 219 215 220.6
Jan. 1, 1940 232 222 223 223 219 225.9 225.7
July1, 1940 231 221 224 222 218 225.1
Jan. 1, 1941 233 222 227 223 219 226.7 235.3
July 1, 1941 242 232 239 232 231 236.6
Jan.1, 1942 248 235 245 234 235 241.1 242.8
July1, 1942 248 238 246 236 242 243.0
Jan. 1, 1943 250 238 247 236 242 243.9 244.8
JWy1, 1943 252 239 247 236 243 245.1
Jan.1, 1944 251 239 248 235 245 244.9 243.8
July 1, 1944 249 237 247 233 241 242.8
Jan.1, 1945 251 238 248 238 242 244.6 249.7
July 1, 1945 259 243 251 241 244 250.1
Jan.1, 1946 266 245 251 244 244 253.8 286.6
July1, 1946 303 280 288 282 283 290.5
Jan.1,1947 327 299 310 300 300 311.5 332.6
July 1, 1947 351 324 336 329 332 337.3
Jan.1, 1948 357 333 344 334 339 344.4 366.5
July 1, 1948 381 351 365 355 359 365.6
Jan.1, 1949 407 375 391 378 383 390.5 387.7
July1, 1949 400 374 390 378 380 387.0
Jan.1, 1950 399 374 390 376 379 386.3 406.3
July 1, 1950 409 382 398 386 389 395.5
Jan. 1, 1951 462 436 448 436 440 448.0
NOTES BY COLUMN
1—5Handy Index of Public Utility Construction Costs and Financial and Operating
Ratios, semiannual bulletin, Whitman, Requardt and Associates. Figure for 1922
not available. The figure forJanuary1, 1951, col. 1, isthat reported for the North
Atlanticregion, but 1950 data for the North Atlantic region are identical with
those formerly shown for Atlantic Seaboard.
6 Average of cols. 1—5 combined withthe following weights: Atlantic Seaboard, 4,
NorthCentral 3, South Central I, Plateau I, Pacific I. The weights were derived
from data on the distribution of generating capacity by region in 1902 and 1937,
shownin the Census of Electrical Industries.
7For 19l2—l8,col. 6;for 1919, average offigures forJanuary 1,1919 andJanuary 1,
1920; for 1921, average of figures forJanuary 1 and September 1; for 1923, average
of figures for January 1, 1923 and January 1, 1924. Annual figures for all other
years were obtained from averages of the indexes for January 1 (weight 1), July 1
(weight 2), and January 1 of the following year (weight 1).
340APPENDIX D
TABLE D-20
Index of Construction Costs, Electric Light and Power, 1881—1950
(1929=100)
Construction Construction
Tear Costs Tear Costs
1881 44.2 1920 107.4
1882 45.5 1921 100.0
1883 43.8 1922 91.3
1884 40.6 1923 95.6
1885 39.4 1924 97.4
1886 39.2 1925 97.3
1887 39.1 1926 95.5
1888 39.2 1927 93.6
1889 38.7 1928 95.1
1929 100.0
1890 39.0
1891 36.6 1930 95.5
1892 35.8 1931 93.3
1893 35.8 1932 88.0
1894 36.2 1933 89.6
1895 32.7 1934 97.9
1896 31.2 1935 99.6
1897 35.7 1936 102.6
1898 37.7 1937 111.7
1899 41.1 1938 111.1
1939 112.0
1900 41.9
1901 41.1 1940 113.9
1902 41.3 1941 118.8
1903 40.7 1942 122.6
1904 41.9 1943 123.6
1905 42.8 1944 123.1
1906 44.5 1945 126.0
1907 46.4 1946 144.7
1908 44.1 1947 167.9
1909 47.2 1948 185.0
1949 195.7
1910 48.0









For 1911—50 (except 1922), from Table D—19, column 7; extrapolated to 1881 and
interpolated for 1922 with index shown in Table D—6, column 4. Base shifted to 1929.
341APPENDIX D
TABLE D-2 1
Capital Consumption, 1929 Dollars,




Gross Capital of Plant Expenditnres
Expenditures,and Equipment in Column I Sums of Capital
TearExcluding Land (years) (col. I ± col. 2)Column 3 Consumption
(1) (2) (3) (4) (5)
1881 0.5 17 0.03 0.03 a
1882 2.0 17 0.12 0.15 0.1
1883 2.3 17 0.14 0.29 0.2
1884 4.2 17 0.25 0.54 0.4
1885 5.6 17 0.33 0.87 0.7
1886 11.0 17 0.65 1.52 1.2
1887 18.4 17 1.08 2.60 2.1
1888 23.7 17 1.39 3.99 3.3
1889 32.0 17 1.88 5.87 4.9
1890 42.8 17 2.52 8.39 7.1
1891 38.8 17 2.28 10.67 9.5
1892 53.6 17 3.15 13.82 12.2
1893 51.7 17 3.04 16.86 15.3
1894 52.8 17 3.11 19.97 18.4
1895 69.1 17 4.06 24.03 22.0
1896 61.2 17 3.60 27.63 25.8
1897 92.2 17 5.42 33.05 30.3
1898 118.0 17 6.94 39.96 36.5
1899 122.6 17 7.21 47.05 43.5
1900 119.6 17 7.04 53.95 50.5
1901 165.9 18 9.22 62.92 58.4
1902 197.3 19 10.38 72.97 67.9
1903 202.7 20 10.14 82.46 77.7
1904 217.2 21 10.34 91.72 87.1
1905 234.1 22 10.64 100.97 96.3
1906 250.8 23 10.90 109.99 105.5
1907 269.4 24 11.23 118.70 114.3
1908 351.7 25 14.07 130.49 124.6
1909 382.8 26 14.72 142.06 136.3
1910 417.7 27 15.47 154.49 148.3
1911 454.5 28 16.23 167.61 161.1
1912 493.9 29 17.03 180.58 174.1
1913 288.5 30 9.62 186.60 183.6
1914 292.3 31 9.43 190.61 188.6
1915 234.3 32 7.32 190.99 190.8
1916 230.6 33 6.99 190.77 190.9
1917 358.5 34 10.54 194.27 192.5
1918 124.0 35 3.54 197.81 196.0






Gross Capital of Plant Expenditures
Expenditures,and Equipment in Column 1 Sums of Capital
TearExcluding Land (years) (col. 1 4-col.2)Column 3 consumption
(1) (2) (3) (4) (5)
— 1920 276.1 37 7.46 200.18 196.5
1921 271.0 37 7.32 197.12 198.7
1922 420.4 37 11.36 208.48 202.8
1923 725.3 37 19.60 217.94 213.2
1924 812.7 37 21.96 239.90 228.9
1925 757.0 37 20.46 250.02 245.0
1926 701.0 37 18.95 268.97 259.5
1927 729.8 37 19.72 278.05 273.5
1928 683.4 37 18.47 296.52 287.3
1929 699.4 37 18.90 304.52 300.5
1930 805.2 37 21.76 326.28 315.4
1931 503.1 37 13.60 328.65 327.5
1932 265.5 37 7.18 335.83 332.2
1933 143.6 37 3.88 325.64 330.7
1934 143.0 37 3.86 329.50 327.6
1935 187.9 37 5.08 319.86 324.7
1936 284.5 37 7.69 327.55 323.7
a Lessthan $100,000.
NOTES BY COLUMN
I Table D—1, column 4.
2 An average life of seventeen years was assumed for plant and equipment installed
in 1881—1900 and an average life of thirty-seven years for plant and equipment
installed in 1920 and later years. Average life for other years was derived by linear
interpolation between the figures for 1900 and 1920.
4Cumulative totals of column 3 for appropriate number of years. The total for each
year includes annual capital consumption of equipment installed in all prior years
for which capital expenditures are not yet fully depreciated.
5Two-year moving averages of figures in column 4 centered in the second year, on
the assumption that expenditures made during any year are depreciated by one-half


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Capital Consumption, 1929 Dollars,
Electric Light and Power, 1937—1950
(millions of dollars)
Gross Annual Capital Sums of
Additions Average L(feConsumption of Column 3
Placed in of Plant and Expenditures and of











1937 270.2 37 7.30 319.38 323.5
1938 358.2 37 9.68 329.06 324.2
1939 327.3 37 8.85 321.68 325.4
1940 354.6 37 9.58 331.26 326.5
1941 415.9 37 11.24 325,47 328.4
1942 373.0 37 10.08 335.55 330.5
1943 305.9 37 8.27 334.20 334.9
1944 227.2 37 6.14 340.34 337.3
1945 239.7 37 6.48 337.39 338.9
1946 297.1 37 8.03 345.42 341.4
1947 503.0 37 13.59 351.69 348.6
1948 840.2 37 22.71 374.40 363.0
1949 979.8 37 26.48 393.89 384.1
1950 924.5 37 24.99 418.88 406.4
NOTES BY COLUMN
1 Table D—22, col. 7.
2 See Table D—21, footnote to col. 2.
4Cumulative totals of col. 3, this table, and of col. 3, Table D—21 for appropriate
number of years. The total for each year includes annual capital consumption of
equipment installed in all prior years for which capital expenditures are not yet
fully depreciated.
5Two-year moving averages of col. 4, centered in the second year.
345APPENDIX D
TABLE D-24
Capital Consumption, Original Cost Prices,
Electric Light and Power, 1881—1950
(millions of dollars)
Average Annual Capital
Gross Capital Life of Consumption of
Expenditures orPlant and Expenditures
Gross AdditionsEquipment in Column I Sums of Capital
rear Placed in Service(years) (col.I —col.2)Column 3 Consumption
(1) (2) (3) (4) (5)
a 1881 0.2 17 0.01 0.01
1882 .9 17 .05 .06 a
1883 1.0 17 .06 .12 0.1
1884 1.7 17 .10 .22 .2
1885 2.2 17 .13 .35 .3
1886 4.3 17 .25 .60 .5
1887 7.2 17 .42 1.02 .8
1888 9.3 17 .55 1.57 1.3
1889 12.4 17 .73' 2.30 1.9
1890 16.7 17 .98 3.28 2.8
1891 14.2 17 .84 4.12 3.7
1892 19.2 17 1.13 5.25 4.7
•1893 18.5 17 1.09 6.34 5.8
1894 19.1 17 1.12 7.46 6.9
1895 22.6 17 1.33 8.79 8.1
1896 19.1 17 1.12 9.91 9.4
1897 32.9 17 1.94 11.85 10.9
1898 44.5 17 2.62 14.46 13.2
1899 50.4 17 2.96 17.37 15.9
1900 50.1 17 2.95 20.26 18.8
1901 68.2 18 3.79 23.95 22.1
1902 81.5 19 4.29 28.11 26.0
1903 82.5 20 4.13 31.99 30.1
1904 91.0 21 4.33 35.90 33.9
1905 100.2 22 4.55 39.90 37.9
1906 111.6 23 4.85 44.02 42.0
1907 125.0 24 5.21 48.25 46.1
1908 155.1 25 6.20 53.61 50.9
1909 180.7 26 6.95 59.43 56.5
1910 200.5 27 7.43 65.77 62.6
1911 229.5 28 8.20 72.85 69.3
1912 259.3 29 8.94 80.46 76.7
1913 148.6 30 4.95 84.29 82.4
1914 148.8 31 4.80 87.15 85.7
1915 124.4 32 3.89 88.42 87.8
1916 151.3 33 4.58 90.04 89.2
1917 284.3 34 8.36 95.45 92.7
1918 115.6 35 3.30 98.75 97.1
1919 145.9 36 4.05 99.01 98.9





1 For 1881—1936, gross capital expenditures, Table D—l, col. 3; for 1937—50, value
of plant additions placed irs service, Table D—22, col. 5.
2 Table D—2 1, Co1. 2.
4Cumulative totals of col. 3 for appropriate number of years. The total for each
year includes annual capital consumption of equipment installed in all prior years
for which capital expenditures are not yet fully depreciated.
5Two-year moving averages of figures in col. 4 centered in the second year, on the
assumption that expenditures made during any year are depreciated by one-half
















































































































































































































479.8 1950 1,896.2APPENDIX D
TABLE D-25
Recorded Depreciation Charges and Computed Capital Consumption,





Reported Expenses Computed Capital







(col. 2 ± col. 3)
(4)
0.262 1912 18.0 20.1 76.7
1917 26.3 29.3 92.7 .316
1922 59.3 64.4 115.2 .559
1927 132.1 132.1 197.0 .671
1932 142.6 142.6 267.0 .534











. 1940 256.4 261.6 295.9 .884
1941 274.9 280.5 303.6 .924
1942 285.8 291.6 312.0 .935
1943 300.4 306.5 320.8 .955
1944 312.7 319.1 327.2 .975
1945 315.9 322.3 332.6 .969
1946 317.5 324.0 340.1 .953
1947 332.2 339.0 355.4 .954
1948 358.8 366.1 385.9 .949
1949 385.4 393.3 430.5 .914
NOTES BYCOLUMN
1 For 1912—37, Census of Electrical Industries; for 1938—50, Federal Power Com-
mission, Statistics of Electric Utilities in the United States. Figures cover Class A and a
utilities.
2 For 1912—22: col.1,this table, times col. 2 in Table D—2. For 1927—37, no
adjustment required. For 1938—50, col.1 divided by 0.98, the ratio of assets of

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Value of Electric Light and Power Plant and Equipment





USER- • Privately Publicly
January 1Cols. 3, 4, 5 Total Owned Owned OWNED
(1) (2) (3) (4) (5)
1882 0.5 0.3 0.2 0.1 0.2
1883 2.1 1.2 1.1 0.1 1.0
1884 3.8 2.1 2.0 0.1 1.7
1885 6.4 3.5 3.4 0.2 2.8
1886 10.3 5.7 5.2 0.5 4.6
1887 17.8 9.8 9.0 0.8 8.0
1888 29.8 16.5 15.4 1.1 13.3
1889 44.7 24.7 23.4 1.3 20.0
1890 63.4 35.1 33.6 1.5 28.3
1891 90.4 50.0 47.8 2.3 40.4
1892 105.4 58.3 55.6 2.8 47.1
1893 131.0 72.5 69.2 3.3 58.5
1894 155.6 86.1 82.2 3.9 69.5
1895 180.9 100.1 95.6 4.5 80.8
1896 193.3 107.0 101.7 5.2 86.4
1897 206.3 114.1 108.1 6.0 92.1
1898 277.9 153.8 145.8 8.0 124.1
1899 350.8 194.1 184.7 9.4 156.7
1900 443.0 245.1 233.9 11.3 197.9
1901 507.1 281.0 267.4 13.7 226.1
1902 579.7 321.8 306.4 15.4 257.9
1903 681.0 378.6 361.4 17.3 302.3
1904 764.3 425.7 407.0 18.7 338.6
1905 886.1 494.3 473.5 20.8 391.7
1906 1,013.9 566.7 542.7 24.8 447.3
1907 1,172.7 656.5 628.9 27.6 516.2
1908 1,353.7 759.1 727.7 31.4 594.6
1909 1,466.8 823.9 791.8 32.1 642.9
1910 1,778.2 1,000.5 963.8 36.7 777.7
1911 2,010.8 1,151.9 1,109.4 42.4 859.0
1912 2,340.0 1,365.1 1,315.4 49.7 974.9
1913 2,678.8 1,592.2 1,535.4 56.8 1,086.6
1914 2,675.6 1,620.7 1,560.1 60.6 1,054.9
1915 2,686.9 1,659.3 1,594.7 64.5 1,027.6
1916 2,791.5 1,758.3 1,686.8 71.5 1,033.2
1917 3,428.3 2,203.3 2,109.9 93.4 1,225.0
1918 4,270.0 2,801.1 2,682.2 119.0 1,468.9
1919 4,824.4 3,231.8 3,085.2 146.6 1,592.6















































































































































Detail may not add to totals, because of rounding.
Columns 1, 2, 4, and 5; Table D—26, columns 1, 2, 4, and 5 times construction cost
index, Table D—20, for the year preceding each January 1.
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Gross Capital Expenditures, Current Dollars, Publicly Owned
Plants except Federal, Electric Light and Power,
Five-Year Intervals, 188 1—1922
(in millions)
Gross Capital Gross Capital
Expenditures, Ratios to Expenditures,
Priuatriy Total for Publicly
Owned Plants Each Period Owned Plants
Period (1) (2) (3)
1881—1884 3.8 0.0083 0.2
1885—1889 35.4 .0775 1.8
1890—1894 87.7 .1920 4.4





































1920-1922 951.3 .7844 92.7
NOTES BY COLUMN
1 Tables D—l3, D—15, and D—20.
2 Ratios for groups of years in column 1 to totals for each available period: 188 1—
1902 (June30),1902 (July 1)—1907, 1908—12, 1913—17, and 1918—22.
3Total gross capital expenditures, publicly owned plants, for available intervals,




Gross Capital Expenditures, Current Dollars, Electric Light and Power,





























































































































1950 689.4 2.40 672.9
Column 1: Includes expenditures of rural cooperatives financed with Rural Electrifica-
tion Administration funds. For 1926—43: Edison Electric Institute, Statistical Bulletin
No. 11. For 1923—25: zatfiguresfor private and municipal plants combined (Statistical
Bulletins 15 and 17) multiplied by 0.0646, the average ratio of expenditures of municipal
utilities to the total for private and municipal plants during the years 1926—28. For
1944—50: EElfiguresfor expenditures of all utilities except federal (Statistical Bulletin
No. 17) less gross capital expenditures, including land, of private utilities (Table D—18).












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ratios of Value of Electric Light and Power Plant and
Equipment per Unit of Capacity, User-Owned to





















User-Owned Railroads col. 1) Column 3 Utility-Owned
January 1 (1) (2) (3) (4) (5)
1900 1,375 935 0.6800 0.3200 0.7047
1910 6,653 3,091 0.4646 0.5354 0.6105
1920 12,589 4,360 0.3463 0.6537 0.5587
Columns 1 and 2: U.S. Geological Survey, Power Capacity and Production in the United
States (Water-Supply Paper 579).
Column 5: col. 3 times 0.8447 plus col. 4 times 0.4072. The former figure represents
the ratio of the value of generating and distribution plant to the total for generating,
distribution, and transmission plant in 1950; the latter is the ratio of the value of
generating plant to the total for generating, distribution, and transmission plant in 1950.
Itis assumed that electric railroads have investment in generating and distribution
plant equivalent to that of the utility industry for an equivalent capacity (but no trans-
mission plant) and that other user-owned utility plant represents generating capacity
only. The 1950 ratios are based on data for Class A and B privately owned utilities shown
by the Federal Power Commission in Statistics of Electric Utilities in the United States, 1950.
The basic figures for 1950 are (in millions of dollars): generating plant 6,806.1;
distribution plant 7,311.9; transmission plant 2,596.1.
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TABLE D-36
Ratios of Value of User-Owned Electric Light and Power Plant and Equipment
to Utility-Owned Plant and Equipment, 1900—1950
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1940 0.2721 0.5587 .1520
1941 .2764 .5587 .1544
1942 .2733 .5587 .1527
1943 .2704 .5587 .1511
1944 .2625 .5587 .1467
1945 .2618 .5587 .1463
1946 .2546 .5587 .1422
1947 .2534 .5587 .1416
1948 .2452 .5587 .1370
1949 .2308 .5587 .1289
1950 .2135 .5587 .1193
1951 .2021 .5587 .1129
NOTES BY COLUMN
1 Table D—34,col.5 divided by Co1.2.
2 For 1900—1920, Table D—35;the1920 figure is used for 1940—51.
3 (Jo].I times col. 2 for availableyears; figures for other years were obtainedby
linear interpolation.
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Notes and Tables on the Derivation of Capital
Formation Data for Telephones
Gross Capital Expenditures in Current Dollars
THE series for gross capital expenditures represents actual cash
outlays for plant and equipment chargeable to capital account, both
for replacement and expansion. It excludes so-called "re-used equip-
ment"—a mere intracorporate bookkeeping item which has appeared
in several series published in the past for this industry.
1913—1950
The derivation of gross capital expenditures for the years 1913—50
is shown in Table E—2. Estimates of expenditures for the entire
industry for the years 1939—50 were supplied by the American
Telephone and Telegraph Company (column 6). For 1920—38,
A.T. & T. supplied data on cash expenditures for the Bell system only
(column 1) and on gross expenditures, including re-used equipment,
for the Bell system and {br the entire industry (columns 2 and 4).
Cash expenditures for the industry were obtained from the data for
gross expenditures, including re-used equipment (column 4), and
the ratios of cash to gross expenditures for the Bell system in the same
years (column 3). Since no data on actual cash expenditures were
available for years prior to 1920, cash expenditures for the industry
for the years 1914—19 were derived from data on gross expenditures,
including re-used equipment, and the average ratio of cash to gross
expenditures for the Bell system for the years 1920—21. Gross capital
expenditures for 1913 are based on gross expenditures for the Bell
system, including re-used equipment, and the average ratio, for
1914—17, of cash expenditures for the entire industry to gross
expenditures for the Bell system. All the basic data are from A.T. & 'r.
1880—1912
Since no data for gross capital expenditures before 1913 were
available, estimates for the earlier years were obtained from year-to-
year changes in the value of plant and equipment, after adjustment,
in conjunction with estimates of the value of property retired each
year.
The derivation of the value of plant and equipment, in terms of
original cost, is shown in Table E—3 for 1880, and in Table E—4 for
the entire period 1880—19 12.
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Original cost at the end of 1880 was estimated from data shown in
the census report for that year and from data showi in Exhibit
1360—A of the FCC Telephone Investigation;' the procedure is out-
lined in Table E—3. The census figures for value of plant and equip-
ment in 1880 require adjustment both because they include write-ups
for the American Bell Telephone Company and because no clear-cut
distinction was apparently made between plant and equipment, and
other assets. The value of plant and equipment for American Bell at
the end of February 1881 was available from the FCC report; this
figure was reduced to derive an estimate for the census date June 1,
1880 (line 4). Total assets of American Bell for this date (line 5) were
obtained from the plant and equipment figure and the ratio of plant
and equipment to all assets for the Bell system in 1885, as shown in
FCC Exhibit 1360—A. Write-ups included in the census total for
American Bell were estimated by subtracting the asset figure from
FCC data (line 5) from the reported census total (line 2). A "corrected"
census figure for total assets of all companies was then obtained by
subtracting from the reported census total (line 1) the estimate of
American Bell write-ups (line 6). A further adjustment, to include
the assets of companies not reporting financial data to the census,
was made by use of the ratio of miles of wire owned by reporting
companies to miles of wire of all companies (line 8). Value of plant
and equipment for all companies as of June 1, 1880 (line 9) was
obtained from the corrected asset total, and the 1885 ratio of plant
and equipment to total assets. Value of plant and equipment for the
end of 1880 was derived by adding an estimate of capital growth
between June 1, 1880 and the end of the year, as indicated in the
table.
Table E—4 shows the derivation of the value of plant and equip-
ment for all years 1880—1917. Figures for 1913—17 are included for
convenience in later computations. Data for plant and equipment
for the Bell system for 1885—19 17, including land but excluding
general equipment, are from FCC Exhibit 1360—A. Since the system
comprised the entire telephone industry in 1885 and since an estimate
for the entire industry for 1880 was derived in Table E—3, figures for
the industry for 1881—84 were obtained by linear interpolation. The
Bell system continued to account for the entire industry through the
year 1893. The available figures for value of plant and equipment for
these years thus required only a minor adjustment to exclude land
and include general equipment. The allowances for these items was
'Report on the Investigation of the Telephone Industry in the United States (Federal
Communications Commission, 1939), hereafter referred to by FCC exhibit number or as
the FCC report.
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determined from data for the Bell system for 1913—14, shown in FCC
Exhibit 1364.
For 1894—1917, estimates were made of the value of plant and
equipment for companies outside the Bell system. Data for the Bell
system (column 1, Table E—4) for 1902, 1907, 1912, and 1917 were
subtracted from census totals for the entire industry for these years
(column 3). The resulting figures were interpolated linearly for
intervening years. (Plant and equipment for non-Bell companies in
1893 was zero.) Value of plant and equipment for the entire telephone
industry for 1894-1917, including land (column 5), represents simple
sums of the figures for Bell and non-Bell companies. A final adjust-
ment to exclude the value of land was made by the use of the per-
centage shown by the Bell system for 1913—14.
Estimates of retirements during the years 1880—19 12 were based
on depreciation rates and the relationship between depreciation and
retirements. A depreciation rate of 10 per cent for the early part of
the period considered was provided by A.T. & T.; this rate was used
br the year 1880. The rate for the year 1950 is an average of the
rates prescribed for ten companies by the FCC, adjusted to exclude
land from the depreciation base. Rates for intervening years were
obtained by linear interpolation between the rates for 1880 and for
1950, and are shown in Table E—5.
Relationships between retirement and depreciation were estimated
by the use of data for 19 13—17 and are shown in Table E—6. Depre-
ciation for these years, in terms of original prices, was derived from
the annual value of plant and equipment (Table E—4) and the
depreciation rates shown in Table E—5. Retirements, also in original
prices, were derived by subtracting from gross capital expenditures
the annual change in the value of plant and equipment. The average
ratio of retirements to depreciation for the five years 1913—17—
approximately 0.40-—provided the basis for estimating retirements
in the years 1880—1912.
The derivation of gross capital expenditures for the period 1880—
1912 is shown in Table E—7. Annual capital expenditures were
obtained as sums of the annual changes in the value of plant and
equipment (from Table E—4, column 6) and estimated retirements.
The latter series (Table E—7, column 4) was derived from the value
of plant and equipment and retirement rates obtained by multiplying
the depreciation rates (shown in Table E—5) uniformly by 0.40. It
was assumed that retirements were zero during the first three years
of the industry's operation, 1878—80. Since companies outside the
Bell system came into operation in 1894, and since such companies
presumably made no retirements for the first few years, retirements
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for 1894—96weredetermined from data on the value of plant and
equipment for the Bell system only, taken in conjunction with the
retirement rate. The value of plant and equipment at the end of
1879, needed in the computation of gross capital expenditures for
1880, was suggested by fragmentary data for securites authorized,
shown in the FCC report.
Gross Capital Expenditures in 1929 Dollars
Gross capital expenditures in 1929 dollars were obtained by
deflating the current dollar figures by an index of construction costs.
The derivation of the construction cost index is shown in Table E—8
for 1915—50 and in Table E—9 for 1878—1915.
The construction cost index for 19 15—50 is an average of indexes for
the following four components: telephone apparatus, wages in the
building trades, commercial buildings, and telephone poles in place.
The series for telephone apparatus was developed by the Western
Electric Company; the wage series is from the Bureau of Labor
Statistics; the index for commercial buildings is that compiled by
George A. Fuller Co. and published by the Engineering J1ews Record;
and the index for telephone poles was derived from Interstate Com-
merce Commission data. The index for telephone apparatus excludes
the labor involved in the installation of apparatus and equipment
and in developing equipment specifications.
The weights used in combining the four series were derived mainly
from data shown in FCC Exhibit 1364 and from information furnished
by A.T. & T. Slightly differing weights were used for the intervals
19 15—24 and 1925—50. For the former period, the relative weights of
equipment and plant (64 and 36 per cent) were obtained from
balance sheet figures for 1913, 1915, 1917, and 1919 (Fcc Exhibit
1364). Data shown in this exhibit also indicate that book value of
plant is about equally divided between buildings and poles; each of
these series was therefbre assigned 18 per cent of the total weight.
The labor component of installed equipment (22 per cent of total
cost of installed equipment) was derived from data supplied by the
BLS and A.T. & T. on the proportion of labor cost to total cost of in-
stalled equipment in 1950. The weight for the wage series was there-
fore set at 14 per cent (22 per cent of the 64 per cent for installed
equipment). The remaining weight, 50 per cent of the total (78 per
cent of 64 per cent for installed equipment) was assigned to the price
index for telephone apparatus. For 1925—50, the weights were derived
in an analogous manner. The relative weights for equipment and
plant (70 per cent and 30 per cent) were based on balance sheet
figures for 1929—35 shown in FCC Exhibit 1364; the weight for plant
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was divided equally between buildings and poles. The proportion of
labor cost to total cost of installed equipment was assumed the same
as in the earlier period.
For years prior to 1915, the construction cost index is based on
three series: electrical equipment, construction materials, and wages
in the building trades. The sources of these series are the same as
those indicated in the notes to Table D—6, on electric light and power.
The relative weights for equipment and plant (the latter is represen-
ted by construction materials) are based on balance sheet figures for
1913, 1915, 1917, and 1919, which indicate that equipment accounted
for 64 per cent and plant 36 per cent of the total. Since 21 per cent
of equipment cost represents labor (a slightly lower figure was used
for the period than for later years), the weight for the equipment
series, which excludes labor, was set at 51 per cent of the total
(0.79 of 0.64). Unpublished data furnished by BLS covering the year
1947 suggest that 25 per cent of the cost of plant was labor cost. The
weight for construction materials was thus derived as 75 per cent of
36 per cent. The remaining weight, 22 per cent, was assigned to the
wage series; it reflects labor both for plant construction and for
equipment installation.
Capital Consumption in 1880 Prices
1880—1917
Capital consumption was first computed in constant dollar totals,
at 1880 prices. For this computation, it was necessary to derive a
series on gross physical assets for 1879 and subsequent years, valued
in 1880 prices. The derivation of the series for the years 1880—1917 is
shown in Table E—l0.
It was assumed, on the basis of information on the industry's
development, that physical assets at the end of 1877 were zero.
Physical assets at the close of 1879, in terms of 1880 prices, were
derived from the totals of estimates of gross capital expenditures
during 1878 and 1879, deflated to 1880 prices by use of the construc-
tion cost index described above. Physical assets at the close of 1880
were obtained by adding to the 1879 total the gross capital expen-
ditures during 1880. It was assumed that no retirements were made
during 1878—80, the first three years of operation. Physical assets for
subsequent years were obtained by adding to the asset figure for the
prior year gross capital expenditures for the current year, in 1880
dollars, and deducting retirements, also in 1880 dollars. Gross
capital expenditures in 1880 dollars were obtained from the current
dollar figures in Tables E—2 and E—7 and the construction cost index
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derived in Tables E—8 and E—9. Retirements in 1880 dollars were
estimated from the retirement rates shown in Table E—7 and gross
physical assets at the end of the preceding year, in 1880 dollars.
Retirements for the years 1894—96 were based on physical assets for
the Bell system alone, since other companies first came into operation
in 1894 and presumably made no retirements for the first three years.
Capital consumption, in 1880 dollars, was obtained by multiplica-
tion of the series for gross physical assets and the appropriate
depreciation rates, and is shown in column 6 of Table E—l0.
1917—1950
Capital consumption was computed for each fifth year of the
period 1917—37 (that is, for the census years 1917, 1922, 1927, 1932,
and 1937) and annually for 1938—50. Capital consumption for inter-
censal years 1917—37 was derived by linear interpolation.
As with prior years, a series for gross physical assets in 1880 dollars
provided the depreciation base, and the asset figures were derived by
adding successively to the asset figures for prior years the net
difference between gross capital expenditures and retirements, both
in 1880 prices. The derivation of retirements is shown in Table E—1 1.
Retirements were first computed in original cost prices (columns 1—6).
The value of plant and equipment in terms of original cost was
obtained for 1917 and every fifth year through 1937 from the census.
Annual data on value of plant and equipment, at original cost, for
1938—49 are based on reports by Class A telephone carriers to the
FCC, and were adjusted for complete coverage by use of the 1937
ratio between the value of plant and equipment for Class A companies
and that for all companies reporting to the census; for 1950, FCC data
for Class A and B companies were adjusted for coverage by use of the
1949 ratio between plant and equipment for such companies and the
estimated total. Deduction for the value of land and right-of-way
was made for 1917 by use of the ratio shown in FCC Exhibit 1364, and
for 1942—50 by means of data shown in the FCC annual publication,
Statistics of the Communications Industry in the United States; ratios of
value of land to total value of plant and equipment for 1922—4 1 were
derived by interpolation. The net changes in the value of plant and
equipment excluding land, in terms of original cost, by five-year
intervals through 1937 and annually thereafter, were compared with
gross capital expenditures for the corresponding periods, also in
terms of original prices. The difference between gross capital
expenditures and the net increase in the value of plant and equip-
ment, of course, represents retirement, in terms of original prices.
Retirements were converted from original cost prices to 1880
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prices on the assumption that retired property had an average life
varying from sixteen to twenty-eight years over the period considered;
these figures were obtained from the depreciation rates. The index
of prices underlying retirements was computed as an average of the
construction cost index for eleven years appropriately centered at
the year corresponding to the average date of installation. Retire-
ments are shown in 1880 prices in column 10.
Gross physical assets in 1880 dollars, by five-year intervals for
1917—37 and annually for 1938—50 are derived in Table E—12. As
previously noted, the figures were obtained by adding to the pre-
ceding asset total gross capital expenditures in 1880 prices and
deducting retirements in 1880 prices. Finally, capital consumption
in 1880 prices was obtained by multiplying the asset figures by the
depreciation rates. Capital consumption for the intercensal years
1917—37 was derived by linear interpolation.
Capital Consumption, 1929 and Current Dollars
Capital consumption in 1929 dollars was obtained from the series
in 1880 dollars by inflation of the figures with the construction cost
index for the year 1929 on the base, 1880 =100.Capital consumption
in current dollars is derived by inflating the constant dollar totals
with the construction cost index shown in Tables E—8 and E—9.
.Net Capital Expenditures, 1929 and Current Dollars
Net capital expenditures, both in 1929 dollars and in current
dollars, represents the difference between gross capital expenditures
and capital consumption.
Value of Plant and Equipment, 1929 and Current Dollars
The value of plant and equipment, net of accrued depreciation in
1929 dollars, was computed by cumulative addition of net capital
expenditures, in 1929 dollars. A base figure forJanuary 1, 1880 was
obtained from estimates of deflated gross capital expenditures for
1878 and 1879, with allowance for depreciation during 1879.
Value of plant and equipment in current dollars was derived by
inflating the constant dollar totals with the construction cost index.
The final data on capital formation in telephones, by years from
1880 through 1950, are shown in Table E—l.
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TABLE E-1
Value of Plant and Equipment, Capital Formation, and Capital Consumption,
Telephones, Annual Data, 1880—1950
(millions of dollars)
VALUE OF PLANT
AND EQUIPMENT, GROSS CAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES
Current 1929Current1929Current1929Current1929
Tear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars
(1) (2) (3) (4) (5) (6) (7) (8)
1880 3.8 8.5 5.5 10.8 0.5 0.9 5.0 9.9
1881 9.4 18.4 6.1 12.1 1.0 1.9 5.1 10.2
1882 14.3 28.6 6.3 12.2 1.5 3.0 4.8 9.2
1883 19.5 37.8 6.5 13.0 2.1 4.1 4.4 8.9
1884 23.4 46.7 6.6 14.1 2.4 5.1 4.2 9.0
1885 26.2 55.7 6.9 15.1 2.8 6.2 4.1 8.9
1886 29.7 64.6 1.2 2,7 3.4 7.4 —2.2 —4.7
1887 27.4 59.9 3.8 8.4 3.3 7.3 0.5 1.1
1888 27.8 61.0 5.0 10.9 3.5 7.7 1.5 3.2
1889 29.4 64.2 8.6 19.0 3.8 8.3 4.8 10.7
1890 33.9 74.9 8.6 18.9 4.4 9.7 4.2 9.2
1891 38.4 84.1 5.7 13.0 4.7 10.9 1.0 2.1
1892 37.4 86.2 7.6 17.7 5.0 11.6 2.6 6.1
1893 39.6 92.3 7.6 17.8 5.4 12.6 2.2 5.2
1894 41.8 97.522.8 53.0 5.9 13.6 16.9 39.4
1895 58.9 136.925.0 63.0 7.0 17.6 18.0 45.4
1896 72.4 182.328.9 75.4 8.5 22.3 20.4 53.1
1897 90.2 235.429.4 68.6 11.9 27.8 17.5 40.8
1898 118.5 276.2 34.5 76.7 14.6 32.4 19.9 44.3
1899 144.2 320.5 48.6100.4 18.0 37.3 30.6 63.1
1900 185.6 383.657.4115.9 21.7 43.8 35.7 72.1
1901 225.8 455.7 55.0111.8 25.2 51.3 29.8 60.5
1902 254.0 516.2 63.4126.9 29.0 58.0 34.4 68.9
1903 292.1 585.1 78.0 156.8 32.6 65.6 45.4 91.2
1904 336.6 676.3 77.2 150.9 38.4 75.0 38.8 75.9
1905 385.1 752.297.9187.3 43.6 83.4 54.3 103.9
1906 447.6 856.1129.6237.8 51.3 94.2 78.3143.6
1907 544.8 999.7104.9184.9 61.3 108,1 43.6 76.8
1908 610.61,076.559.9108.3 64.9117,4 —5.0 —9.1
1909 590.11,067.463.5107.9 70.9120,4 —7.4—12.5
1910 621.11,054.988.5146,9 74.3123.3 14.2 23.6
1911 649.51,078.591.9 146.2 80.9128.7 11.0 17.5
1912 688.81,096.0113.1 182.5 82.9133.8 30.2 48.7
1913 709.31,144.795.0146.3 91.6 141.1 3.4 5.2
1914 746.71,149.989.3138.4 93.8 145.4 —4.5 —7.0
1915 737.51,142.971.2 107.3 98.8 149.0—27.6—41.7
1916 730.31,101.2108.7158.2 103.2 150.2 5.5 8.0
1917 762.01,109.2152.6 185.0127.6 154.7 25.0 30.3
1918 940.01,139.5118.9133.3 143.2160.6—24.3—27.3
1919 991.91,112.2122.1 127.2 157.0 163.6—34.9—36.4
(continued on next page)
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VALUE OF PLANT
AND EQUIPMENT, GROSS CAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES•
Current 1929Current1929Current1929Current1929
Tear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars
(1) (2) (3) (4) (5) (6) (7) (8)
1920 1,032.71,075.8188.3 155.3202.1 166.7—13.8—11.4
1921 1,290.71,064.4213.0 171.4211.0 169.8 2.0 1.6
1922 1,324.91,066.0245.5219.2 193.7 172.9 51.8 46.3
1923 1,245.91,112.3298.2264.3 198.5175.9 99.7 88.4
1924 1,355.01,200.7359.8314.1209.2 182.6 150.6131.5
1925 1,526.01,332.2355.7314.2214.3 189.3 141.4124.9
1926 1,649.41,457.1371.6334.3217.7 195.9 153.9 138.4
1927 1,773.21,595.5353.6324.7220.6202.6 133.0 122.1
1928 1 870.51,717.6404.8390.5217.0209.3 187.8 181.2
1929 1,98.31,898.8556.8556.8213.3213.3 343.5343.5
1930 2,242.32,242.3548.9550.5216.7217.3 332.2333.2
1931 2,568.02,575.5337.0335.9222.0221.3 115.0 114.6
1932 2,698.72,690.1177.5 191.2209.3225.4—31.8—34.2
1933 2,465.72,655.998.0 106.1211.8229.4—113.8 —123.3
1934 2,338.62,532.6112.7 111.4228.4225.8—115.7 —114.4
1935 2,446.32,418.2130.8 128.2226.7222.2 —95.9—94.0
1936 2,371.32,324.2180.8 178.9221.0218.7 —40.2—39.8
1937 2,308.22,284.4261.8264.9213.0215.3 48.8 49.6
1938 2,309.32,334.0236.7232.5215.4211.5 21.3 21.0
1939 2,398.12,355.0250.0244.0217.1211.8 32.9 32.2
1940 2,446.42,387.2310.0311.0210.9211.6 99.1 99.4
1941 2,478.42,486.6450.0421.2229.4214.7 220.6206.5
1942 2,877.02,693.1370.0340.1242.7223.1 127.3 117.0
1943 3,057.42,810.1165.0 149.2253.0228.7—88.0—79.5
1944 3,020.62,730.6185.0 164.5255.6227.2 —70.6—62.7
1945 3,001.42,667.9275.0240.8258.0225.9 17.0 14.9
1946 3,063.82,682.8730.0551.7301.6227.9 428.4323.8
1947 3,978.33,006.6 1,260.0826.0368.0241.2 892.0584.8
1948 5,478.73,591.4 1,551.01,012.5402.9263.01,148.1 749.5
1949 6,649.84,340.9 1,150.0731.6452.8288.1 697.2443.5
1950 7,519.64,784.4945.0570.4495.9299.3 449.1271.1
1951 8,377.05,055.5
All data exclude investment in land. Columns 1 and 2 exclude accrued depreciation.
NOTES BY COLUMN
Col. 2 inflated by the index of cost of plant and equipment for the year preceding
each January 1 (Table E—8, col. 7, and Table E—9, col. 5).
2For 1880, derived from estimates of gross capital expenditures in 1878 and 1879
(see note to col.1, Table E—10) deflated to 1929 dollars, with allowance for
depreciation during 1879. Other years derived by addition of net capital expendi-
tures, col. 8, this table.
3 For 1913—50, Table E—2; for 1880—1912, Table E—7.
4Col. 3 deflated by index of cost of plant and equipment (Tables E—8 and E—9).
5Col. 6 inflated by above index.
6Capital consumption as derived in 1880 dollars (Tables E—10 and E—12), adjusted
to 1929 dollars by use of the index of plant and equipment costs for the year 1929
on an 1880 base (Table E—8).







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Value of Plant and Equipment,
Telephones, December 31, 1880
(millions of dollars)
1. Total assets, telephone industry, June 1, 1880, reported in
the 1880 census 15.7
2. Assets, American Bell Telephone Company reported in the
1880 census 9.5
3. Value of plant and equipment, American Bell Telephone
Company, February 28, 1881, from cc Exhibit 1360—A 1.4
4. Value of plant and equipment, American Bell Telephone
Company, June 1, 1880, estimated 1.0
5. Estimated value of all assets of American Bell Telephone
Company, June 1, 1880 (line 4 divided by 0.64, the ratio
of plant and equipment including land and excluding
general equipment to total assets of the Bell system in
1885), FCC Exhibit 1360-A 1.6
6. Estimated write-ups, American Bell Telephone Company
assets, June 1, 1880 (line 2 minus line 5) 7.9
7, Assets, telephone industry, June1,1880, for companies
reporting to the census (line 1 minus line 6) 7.8
8. Assets, telephone industry, June 1, 1880, all companies (line
7 divided by 0.78, the ratio of miles of wire for companies
reporting financial data in the 1880 census to miles of
wire for all companies) 10.0
9. Value of plant and equipment, telephone industry, June 1,
1880 (line 8 times 0.64) 6.4
10. Value of plant and equipment, telephone industry, end of
1880 (line 9 plus 3.2 millions, the estimated growth in the
—remainderof the year) 9.6
NOTES TO TABLE E—4,
BY COLUMN
For 1880, Table E—3, line 10. For 1885—1917, FCC Exhibit 1360—A, revised figure
for 1895 supplied by AT. & T. For 1881—84, linear interpolation between data for
1880 and 1885.
2 Col. 1 adjusted to exclude land and include general equipment (col.1 times 0.98).
General equipment accounted for 1.61 per cent and land for 3.58 per cent of the
total value of plant and equipment for the Bell system in 1913—14 (FcC Exhibit
1364).
3 Includes land. The 1902 figure is that shown by the census for systems with incomes
of 5,000 dollars or more since it exceeds the total dollars shown by census for all
systems. The figures for 1907 and 1917 are as reported by the census. The 1912
total was derived from the census figure for systems with incomes of 5,000 or more
(1,081.4 millions) and the average ratio, for 1907 and 1917, of value of plant and
equipment for all companies to the figures for companies with incomes of 5,000 or
more; the basic figures are (in millions of dollars):
Companies with Incomes
All Companies of 5,000 or More
1907 820.4 794.1
1917 1,492.3 1,435.9
4Necessarily includes general equipment for Bell system. For 1902, 1907, 1912, 1917:
col. 3 minus col. 1. For 1903—16, derived by linear interpolation; for 1894—1901,
derived by linear interpolation between 1902 and an estimate of 1.2 millions for
Bell system general equipment in 1893 (1.6 per cent of col. 1).
5Col. I plus col. 4.
6For 1880—93, col. 2; for 1894—1917, col. 5 times 0.964, the ratio of plant and
equipment, excluding land to the total including land for the Bell system, 1913—14
(icc Exhibit 1364).APPENDIX E
TABLE E-4
Derivation of Value of Plant and Equipment, Original Cost Dollars,
Telephones, 1880—1917
(in millions)













(1) (2) (5) (6)
18806 9.4 9.4
1881 15.4 15.1 15.1
1882 21.2 20.8 20.8
1883 27.0 26.5 26.5
1884 32.8 32.1 32.1
1885 38.6 37.8 37.8
1886 38.3 37.6 37.6
1887 40.8 40.0 40.0
1888 44.4 43.5 43.5
1889 51.8 50.5 50.5
1890 58.5 57.3 57.3
1891 62.2 60.9 60.9
1892 67.6 66.3 66.3
1893 73.1 71.6 71.6
1894 77.7 17.6 95.3 91.9
1895 84.6 34.0 118.6 114.3
1896 95.2 50.4 145.6 140.4
1897 104.5 66.8 171.3 165.1
1898 118.1 83.2 201.3 194.1
1899 145.5 99.6 245.1 236.3
1900 180.7 116.0 296.7 286.0
1901 211.8 132.4 344.2 331.8
1902 250.0 399.0 149.0 399.0 384.6
1903 284.6 182.7 467.3 450.5
1904 316.5 216.4 532.9 513.7
1905 368.1 250.0 618.1 595.8
1906 450.0 283.7 733.7 707.3
1907 503.0 820.4 317.4 820.4 790.9
1908 528.7 329.5 858.2 827.3
1909 557.4 341.6 899.0 866.6
1910 611.0 353.7 964.7 930.0
1911 666.7 365.8 1,032.5 995.3
1912 742.3 1,120.6 378.3 1,120.6 1,080.5
1913 797.2 388.1 1,185.3 1,142.6
1914 847.2 397.9 1,245.1 1,200.3
1915 880.1 407.7 1,287.8 1,241.4
1916 946.3 417.5 1,363.8 1,314.7
1917 1,064.9 1,492.3 427.4 1,492.3 1,438.6APPENDIX E
TABLE E-5
Depreciation Rates, Telephones, 1880—1950
(per cent)
rear Rate rear Rate
1880 10.00 1915 6.80
1881 9.91 1916 6.71
1882 9.82 1917 6.62
1883 9.73 1918 6.53
1884 9.64 1919 6.43
1885 9.54
1886 9.45 1920 6.34
1887 9.36 1921 6.25
1888 9.27 1922 6.16
1889 9.18 1923 6.07
1924 5.98
1890 9.09 1925 5.89
1891 8.99 1926 5.79
1892 8.90 1927 5.70
1893 8.81 1928 5.61
1894 8.72 1929 5.52
1895 8.63
1896 8.54 1930 5.43
1897 8.45 1931 5.34
1898 8.35 1932 5.25
1899 8.26 1933 5.15
1934 5.06
1900 8.17 1935 4.97
1901 8.08 1936 4.88
1902 7.99 1937 4.79
1903 7.90 1938 4.70
1904 7.81 1939 4.61
1905 7.71
1906 7.62 1940 4.51
1907 7.53 1941 4.42
1908 7.44 1942 4.33
1909 7.35 1943 4.24
1944 4.15
1910 7.26 1945 4.06
1911 7.17 1946 3.97
1912 7.07 1947 3.87
1913 6.98 1948 3.78
1914 6.89 1949 3.69
1950 3.60
For 1880, the rate is based on information provided by A.r. & r. whose records indicate
that in 1884 the comptroller of the American Bell Telephone Company had suggested
that a depreciation rate of 10 per cent was applicable to the original cost of plant and
equipment.
For 1950: FCC has prescribed depreciation rates for various kinds of plant and equip-
ment. These rates are based on engineering studies of wear, tear, obsolescence, inadequacy,
and a knowledge of technical progress in the industry. The rates prescribed for ten
companies averaged 3.5995 of plant and equipment, excluding land, during 1950.
Rates for the intervening years (1881—1949) were obtained by linear interpolation.
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TABLE E-6
Derivation of Relationship between Retirements and




Value ofPlant and Ratio,
Plant andEquipment Gross Retirements Retirements
Equip mentfrom Pre- Capital(col. 3 minus to Depreciation
Tear December 31ceding TearExpenditures col. 2) Depreciation(col. 4 ± col. 5)
(1) (2) (3) (4) (5) (6)
1912 1,080.5 .
1913 1,142.6 62.1 95.0 32.9 75.4 0.436
1914 1,200.3 57.7 89.3 31.6 78.7 0.402
1915 1,241.4 41.1 71.2 30.1 81.6 0.369
1916 1,314.7 73.3 108.7 35.4 83.3 0.425
1917 1,438.6 123.9 152.6 28.7 87.0 0.330
Average 0.391
NOTES BY COLUMN
1 From Table E—4, column 6.
3 From Table E—2.
5Column I for preceding year end times the depreciation rates shown in Table E—5.
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TABLE E-7
Gross Capital Expenditures, Current Dollars, Telephones, 1880—19 12
(in millions)



































































































































































































































Figures shown have been rounded.
NOTES BY COLUMN
1 From Table E—4, col. 6.
2First differences in data in col.1. Value of plant and equipment at the end of
1879, 3.9 millions,isan approximation suggested by fragmentary data for
capitalization of predecessor companies of AT. & T. prior to 1880 (Fcc report).
3 Forty per cent of the depreciation rate, Table E—5.
4Col. 3 times the value of plant and equipment at preceding year end. It was
assumed no retirements were made prior to 1881. In 1894—96 retirements relate to
Bell system plant only. With the expiration of a basic Bell patent in 1893, competing
enterprises entered the telephone industry. It is assumed that the new companies
retired no plant during the first three years of their existence. The basic figures for
the value of plant and equipment for the Bell system are (in millions of dollars):
for 1893, 71.6; for 1894, 92.4; and for 1895, 115.3.
5 Col. 2 plus col. 4.
383TABLE E-8
Derivation of Plant and Equipment Cost Indexes, 19 15—1950, Telephones













(1) (2) (3) (4) (5) (6) (7)
1915 100.0 100.0 100.0 100.0 100.00 130.06 66.32
1916 102.0 109.9 102.0 103.2 103.59 134.73 68.70
1917 132.3 121.1 117.0 109.7 124.37 161.76 82.49
1918 139.4 123.1 142.0 121.8 134.47 174.89 89.18
1919 143.4 129.2 168.0 139.5 144.73 188.24 95.99
1920 178,8 160.7 212.0 188.2 182.83 237.79 121.26
1921 189.9 144.5 220.0 191.7 187.40 243.73 124.29
1922 177,8 134.5 170.0 179.8 168,88 219.65 112.01
1923 166.7 150.7 177.0 198.7 170.15 221.30 112.85
1924 163.6 149.2 189.0 214.5 172.71 224.63 114.55
1925 158.6 148.4 185.0 222.9 170.68 221.99 113.20
1926 148.5 155.3 180.0 237.4 167.58 217.95 111.14
1927 140.4 151.4 183.0 245.4 164.19 213.55 108.90
1928 126,3 150.7 181.0 247.1 156.29 203.27 103.66
1929 116.2 154.6 174.0 250.5 150.78 196.10 100.00
1930 115.2 153.1 166.0 260.8 150.34 195.53 99.71
1931 125.3 138.4 149.0 261.6 151.26 196.73 100.32
1932 126,3 120.7 126.0 223.4 139.98 182.06 92.84
1933 127.3 119.2 125.0 217.2 139.23 181.08 92.34
1934 144,4 131.5 137.0 218.8 152.52 198.37 101.16
1935 146,5 128.3 139.0 221.2 153.85 200.08 102.03
1936 142,4 129.2 135.0 229.3 152.34 198.13 101.04
1937 126.7 143.8 141.0 245.2 149.18 194.02 98.94
1938 126.8 147.7 144.0 266.9 153.53 199.68 101.83
1939 129.1 149.9 138.0 268.8 154.51 200.96 102.48
1940 121,1 150.7 134.0 273.1 150.28 195.45 99.67
1941 130,5 158.3 154.0 283.1 161.08 209.50 106.83
1942 119.4 176.0 179.0 300.8 164.04 213.35 108.80
1943 119.4 183.1 188.0 303.0 166.79 216.93 110.62
1944 119,4 184.6 203.0 305.4 169.62 220.61 112.50
1945 119,4 185.3 213.0 311.8 172.19 223.95 114.20
1946 145,5 222.9 226.0 347.6 199.50 259.47 132.32
1947 168.2 272.1 247.0 397.6 230.02 299.16 152.55
1948 149.5 292.2 260.0 439.5 230.98 300.41 153.19
1949 152.0 293.7 271.0 457.8 236.98 308.22 157.17
1950 165.4 289.8 291.0 478.0 249.79 324.88 165.67
NOTES BY COLUMN
1 For 1915—36: Developed by Western Electric; includes all types of switchboards, substations,
outside equipment, telephones, and miscellaneous. rrom Telephone Investigation, Special Investigation
Docket #1, Report on American Telephone and Telegraph Company, Profits and Price Trends (Federal
Communications Commission, June 14, 1937), Exhibit #2091, Appendix 0, Sheets 1 and 2.
et change for 1937—50 was supplied by A.T. & T.
2George A. Fuller Co. index composite of thirty-six major cost elements in warehouses, office,
and loft buildings based on annual averages (of irregularly compiled indexes) published by the
Engineering News-Record and shown in Construction Volume and Costs, 1915—1950 (Department of
Commerce, May 1951), Statistical Supplement to Construction and Euitding Materials.
(Notes continue on bottom of next page)
384TABLE E-9
Derivation of Plant and Equipment Cost Index, 1878—1915, Telephones










(1) (2) (3) (4) (5)
1878 89.15 87.89 98.33 90.83 46.32
1879 85.82 87.25 96.66 88.60 45.18
1880 100.00 100.00 100.00 100.00 50.99
1881 91.92 98.91 112.19 98.27 50.11
1882 93.81 103.20 115.20 101.20 51.61
1883 89.06 100.39 116.34 98.12 50.04
1884 79.35 95.72 118.09 92.29 47.06
1885 75.74 93.28 119.08 90.02 45.91
1886 74.50 94.30 119.35 89.72 45.75
1887 74.69 93.07 119.21 89.45 45.61
1888 75.74 92.18 119.78 89.87 45.83
1889 74.22 91.43 119.21 88.77 45.27
1890 75.38 90.68 121.03 89.55 45.67
1891 68.60 86.27 122.16 85.16 43.43
1892 67.82 81.65 124.67 84.07 42.87
1893 67.92 81.10 124.77 83.99 42.83
1894 72.19 77.01 121.78 84.40 43.04
1895 59.49 76.05 122.77 77.88 39.71
1896 52.71 77.23 124.67 75.16 3833
1897 72.28 72.18 126.41 84.16 42.92
1898 77.81 75.19 128.28 88.20 44.98
1899 83.43 86.81 131.40 94.90 48.39
1900 82.45 92.29 137.14 97.14 49.54
1901 81.58 86.81 142.87 96.48 49.20
1902 79.84 88.74 151.11 97.92 49.93
1903 74.99 90.89 158.23 97.59 49.77
1904 80.52 87.89 161.84 100.39 51.19
1905 80.32 93.58 164.97 102.52 52.28
1906 79.07 103.91 174.95 106.88 54.50
1907 82.74 108.64 180.43 111.22 56.72
1908 76.55 100.36 192.12 108.41 55.28
1909 85.56 101.97 201.36 115.47 58.88
1910 85.65 104.99 209.37 118.09 60.22
1911 94.76 104.34 212.45 123.24 62.85
1912 88.66 105.44 217.38 121.51 61.96
1913 96.89 107.53 222.29 127.34 64.94
1914 97.08 100.14 227.23 126.54 64.53
1915 102.31 101.78 229.07 130.06 66.32
Columns 1, 2, and 3 are from Table D—6, base sh
Column 4 is derived from indexes in columns
ifted to 1880.
1, 2, and 3, weighted 51, 27,and 22,
respectively. .
3Interstate Commerce Commissi on records. Simple average of cost indexes for eight
regions for creosoted poles, given equal weight with simple average of untreated
western cedar pole cost indexes for eight regions.
4Bureau of Labor Statistics union wage rates in building trades.
5Derived from indexes in columns 1,2, 3, and 4 using weights of 50, 18, 18, and 14,
respectively, for 1915—24, and of 55, 15, 15, and 15 for 1925—50.
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TABLE E-l0
Derivation of Capital Consumption, 1880—1917, 1880 Dollars
(financial data in millions)
Gross Physical .T'fet Additions
Assets, EndRetirements,Gross Capitalto Plant andDepreciation •
of Tear, 1880 Expenditures,Equipment, Rate Depredation,
Tear1880 DollarsDollars1880 Dollars1880 Dollars(per cent)1880 Dollars
(1) (2) (3) (4) (5) (6)
1879 4.39 —
1880 9.89 — 5.50 5.50 10.00 0.44
1881 15.68 0.39 6.18 5.79 9.91 0.98
1882 21.28 0.62 6.22 5.60 9.82 1.54
1883 27.08 0.83 6.63 5.80 9,73 2.07
1884 33.21 1.04 7.17 6.13 9.63 2.61
1885 39.63 1.27 7.69 6.42 9.54 3.17
1886 39.50 1.50 1.37 —0.13 9.45 3.75
1887 42.28 1.48 4.26 2.78 9.36 3.70
1888 46.25 1.57 5.54 3.97 9.27 3.92
1889 54.24 1.70 9.69 7.99 9.18 4.24
1890 61.91 1.97 9.64 7.67 9.09 4.93
1891 66.33 2.23 6.65 4.42 8.99 5.57
1892 72.97 2.36 9.00 6.64 8.90 5.91
1893 79.48 2.57 9.08 6.51 8.81 6.43
1894 103.71 2.77 27.00 24.23 8.72 6.93
1895 132.89 2.95 32.13 29.18 8.63 8.95
1896 168.16 3.22 38.49 35.27 8.54 11.35
1897 197.47 5.67 34.98 29.31 8.45 14.20
1898 230.01 6.59 39.13 32.54 8.35 16.50
1899 273.63 7.59 51.21 43.62 8.26 19.01
1900 323.80 8.93 59.10 50.17 8.17 22.36
1901 370.40 10.44 57.04 46.60 8.08 26.16
1902 423.31 11.81 64.72 52.91 7.99 29.59
1903 489.89 13.37 79.95 66.58 7.90 33.43
1904 551.53 15.28 76.93 61.64 7.81 38.24
1905 630.03 17.00 95.50 78.50 7.71 42.55
1906 732.12 19.18 121.27 102.09 7.62 48.03
1907 804.37 22.02 94.27 72.25 7.53 55.14
1908 835.70 23.88 55.21 31.33 7.44 59.85
1909 866.22 24.51 55.03 30.52 7.35 61.41
1910 916.05 25.09 74.92 49.83 7.26 62.86
1911 964.40 26.19 74.54 48.35 7.17 65.64
19121,030.24 27.22 93.06 65.84 7.07 68.22
19131,076.15 28.69 74.60 45.91 6.98 71.94
19141,117.19 29.53 70.57 41.04 6.89 74.16
19151,141.69 30.25 54.75 24.50 6.80 75.97
19161,191.88 30.49 80.68 50.19 6.71 76.59
19171,254.82 31.40 94.34 62.94 6.62 78.87
(Notes to Table E—10 on next page)
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Figures shown have been rounded; data were originally calculated with greater detail.
NOTES BY COLUMN
For 1879: Based on totals of estimates of capital expenditures for 1878 and 1879,
deflated to 1880 dollars. It was assumed that no retirements were made during
these years. The estimates of capital expenditures for 1878 and 1879 were suggested
by fragmentary data available on capitalization of predecessor companies of the
A.T. & T. prior to 1881 (Fcc report). Capital expenditures in 1877 were under
100,000 dollars. The estimates, in original cost prices (millions of dollars), are
Value of Plant




For other years, preceding year-end value plus cot. 4.
2 Column 1for preceding year times column 3 of Table E—7. it was assumed no
retirements were made prior to 1881. For 1894—96, retirements were computed
from data for the Bell system alone. Companies outside the Bell system first came
into operation in 1894; itis assumed that such companies made no retirements
during their first three years of operation. The procedure was the same as that
followed for the industry as a whole. Gross physical assets for the industry as a
whole at the end of 1893 are also gross physical assets for the Bell system. The basic
figures for the Bell system alone are (in millions of dollars):
Gross Capital Gross Capital Gross Physical
Expenditures, Expenditures, Retirements, Assets, End of
Current Dollars1880 Dollars 1880 DollarsTear, 1880 Dollars
1893 79.48
1894 7.4 8.77 2.77 85.48
1895 9.4 12.07 2.95 94.60
1896 13.2 3.22
3Current dollar figures in Tables E—2 and E—7 deflated by use of the construction
cost index in Tables E—8 and E—9,
4Column 3 minus column 2.
5 Table E—5.








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Capital Consumption, 1917—1950, 1880 Prices
(financial data in millions of dollars)
Gross Capital Gross PhysicalDepreciation Capital
Expenditures, Retirements,Assets, End of Rate Consumption,
Tear 1880 Dollars1880 Dollars Tear (per cent) 1880 Prices



















1935 402.48 375.66 113.32
1936 111.50
1937 2,296.25 109.77
1938 118.54 69.89 2,344.90 4.70 107.85
1939 124.40 78.61 2,390.69 4.61 107.99
1940 158.60 73.69 2,475.60 4.51 107.91
1941 214.78 63.28 2,627.10 4.42 109.48
1942 173.42 50.14 2,750.38 4.33 113.79
1943 76.06 33.82 2,792.62 4.24 116.61
1944 83.86 36.74 2,839.74 4.15 115.84
1945 122.79 31.03 2,931.50 4.06 115.20
1946 281.34 38.22 3,174.62 3.97 116.24
1947 421.22 50.18 3,545.66 3.87 122.98
1948 516.33 82.00 3,979.99 3.78 134.11
1949 373.06 113.19 4,239.86 3.69 146.90
1950 290.87 90.39 4,440.34 3.60 152.61
NOTES BY COLUMN
Derived from series in Table E-.-2, Co1. 7, deflated to 1880 by means of the con-
struction cost index in Table E—8, cot. 6.
2 From Table E—1l, col. 10.
3For 1917, Table E—10. For other years, derived by adding capital expenditures
(col. 1) and deducting retirements (col. 2).
4 From Table E—5.
5 1918, 1923, 1928, 1933, and 1938—50 derived from eel. 3 for preceding year end
times cot. 4; other years of period 1918—38 obtained by linear interpolation between
available years.
390APPENDIX F
Notes and Tables on the Derivation of Capital
Formation Data for Street and Electric Railways
Scope of the Industry
FOLLOWING census practice, we have defined this industry to take in
all privately owned railways within city limits, whatever the type of
motive power, and all privately owned electric railways, whether
located within or without city limits. Included are horse roads;
cable. roads; elevated steam railroads within cities; and electric
railways, both surface, and subway and elevated. Investment in bus
lines is excluded, as are the light and power departments of electric
railways. Electrified divisions of steam roads are considered part of
the industry only in those cases in which the road is solely electric
and is conducted as a complete and separate operating unit.
Gross Capital Expenditures: Definition
Gross capital expenditures, as used in this report, represent all
expenditures chargeable to capital account for additions, better-
ments, and replacements of road and equipment, with the exception
of expenditures for land. Expenditures for original track are treated
as capital expenditures, but replacement of track is considered a
maintenance expense.
In the earlier years, there was a tendency among some companies
to charge to current expense all expenditures for replacements.' As
a result, gross capital expenditures in this period tend to be under-
stated—a factor which has been taken into account in the derivation
of estimates of capital consumption and net capital expenditures.
On the other hand, reports of gross capital expenditures for the
early years tend to be overstated because many of the street railways
were built under contract in speculative ventures, and the contractor
was paid in stock of the operating company. The stock "payments"
did not represent cash outlays and were, of course, considerably in
excess of actual cash invested.
1SeeReport of Committee on a Standard System of Street Railway Accounting made
to the Street Railway Accountants Association of America (1899) and American Street
and Interurban Railway Accountants Association, Classification of Operating Expenses,
Operating Revenues, and Expenditures for Road and Equipment for the Use of Electric
Railways (1909).
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Gross Capital Expenditures, 1922—1941
Data on capital expenditures for local transit facilities for 1922—41
were obtained from the reports of surveys made by the Transit
Journal anditspredecessor,the Electric Railway Journal (both,
McGraw-Hill). Coverage of the surveys was variable, but the reported
figures were adjusted by the two journals to represent estimated
complete coverage of the industry. For the first year of the surveys,
the reports received accounted for 20 per cent of the estimated total
capital expenditures of the industry; by 1926, the reports covered
approximately one-half the total electric railway mileage.
A number of adjustments of the reported figures were necessary, as
shown in Table F—2. The data given for 1929—41 were corrected to
exclude some expenditures for steam railroad electrification and
some expenditures of public funds for rapid transit construction
(columns 2 and 3); the approximate amounts involved were deter-
mined from the text discussions in the above-mentioned journals.
The published figures were also adjusted to exclude expenditures for
buses and other bus property (columns 4, 5, and 6). Figures available
for expenditures for buses were raised to allow for other bus property,
by the use of data compiled for bus companies in New York State in
1948. Finally, the series compiled by the Transit Journal and Electric
Railway Journal include expenditures for Canada; these were elimi-
nated by applying the ratio of average track-mileage for 1923—32 in
the United States to the average for the United States and Canada
together.
Gross Capital Expenditures, 1942—1950
Gross capital expenditures for 1942—49 are based on series com-
piled by the American Transit Association; the derivation of the
data for these years is shown in Table F—3. The ATA figures include
all expenditures for local transit made by electric railway, bus, and
trolley bus lines, including expenditures by municipalities. Expen-
ditures for buses are shown separately; total expenditures for bus
property were obtained from the expenditures for buses and the ratio
of investment in all bus property to investment in buses alone
(columns 2 and 3). A special tabulation of expenditures for city-
owned transit systems in cities with more than 100,000 population
was provided by the ATA; the tabulation includes expenditures for
both bus and rail systems. Since expenditures for all bus lines have
already been deducted, we deduct only the estimated expenditures
for city-owned rail systems.
Since data of the American Transit Association were available
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only through 1949 (and only partially in the latter year), a special
estimate was required for 1950. It was prepared on the basis of the
relationship during 1947—49 between capital expenditures, adjusted
for price changes, and a series, available annually, on the number of
surface railway cars and trolley coaches delivered.
Gross Capital Expenditures, 1870—1921
GROSS CAPITAL EXPENDITURES INCLUDING LAND, FOR SELECTED
YEARS
Gross capital expenditures for the years ending June 30, 1902 and
December 31, 1907 were derived primarily from data reported by
the census for cost of construction and equipment during the year.
The census figures were first adjusted to include expenditures of a
small number of companies which did not report any financial data
to the census. This adjustment, made on the basis of track-mileage,
is shown in lines 1 to 6 of Table F—4.
A more important adjustment of the census data was necessary in
order to include expenditures of companies with roads under
construction at the close of the census year (Table F—4). The census
canvasses were confined to properties in operation at some time
during the census year, and no returns were obtained from roads
under construction. Reports to the state railroad commissions of
Massachusetts and New York provided some data with which to
estimate such expenditures. The ratio of expenditures of roads under
construction to those of roads in operation in the two states2 was
applied to the totals for expenditures of roads in operation in the
United States to derive an estimate of expenditures in the United
States for new roads.3
For 1902, the comparison was based on the ratio between capital expenditures of
roads not in operation and capital expenditures of roads in operation, as reported to the
state railroad commissions. For 1907, gross capital expenditures of roads not in operation
in the two states, as reported to the state commissions, were compared with gross capital
expenditures of roads in operation as reported to the census. No complete tabulation of
state reports was made in this study for the year 1907, but the 1902 data reported to the
state commissions are in close accord with the figures reported by the census.
It was necessary to take special account of two companies—the Interborough Rapid
Transit Company of New York, for 1902, and the Hudson and Manhattan Company of
New York and New Jersey for 1907. The Interborough was formed in 1902 and listed
under physical assets 2k million dollars, which represented the cost of the lease. This
figure was not included in tabulating the ratio of expenditures of roads under construction
to expenditures of roads in operation, since it is believed that its inclusion would tend to
overstate expenditures for new roads. The sum was, however, added to the estimated gross
capital expenditures of other roads under construction in deriving estimates of total gross
capital expenditures of these roads (see Table F—4, line 6).
For 1907 (line 6d), it was necessary to make a separate estimate of expenditures of the
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For the years 1870, 1881, 1890, 1896, and 1913, estimates of gross
capital expenditures were derived from compilations of data on
capital expenditures for individual companies reporting to state
railroad commissions. The available samples accounted for the
following percentages of total cost of road and equipment in the
United States as a whole, as reported by the census:
1890 47.9
1896 37.3 (estimated—no census figure
available)
1913 56.5
Gross capital expenditures for the United States were derived by
applying the ratio of capital expenditures to the value of physical
assets for the sample to the value of physical assets for the United
$tates as a whole.4
The first step was to compile total physical assets for the United
States as a whole. Physical assets for the United States were reported
by the census for 1890 and a figure for the year ending June 30, 1913
may be readily derived from the census total for the year ending
December 31, 1912. Estimates for the close of the calendar years 1870
and 1881 and for the year ending June 30, 1896 are shown in Table
F—5; they were obtained by use of data shown in reports of the state
railroad commissions.
Table F—6 shows the derivation of gross capital expenditures for
Hudson and Manhattan Company of New York and New Jersey, which opened the first
part of its tunnel system in 1908. Since the total cost of the road was over 100 million
dollars, a sizable volume of capital expenditures was doubtless made during the year 1907.
Data for the value of road and equipment as of June 1906 are available for two of the
three companies which were consolidated into the Hudson and Manhattan Company in
December 1906, but for June 1907 and later years the only reported figure is the estimated
cost of the road when completed, as measured by the par value of securities issued. Gross
capital expenditures for the year ending December 31, 1907 were estimated as one-third
the total change in physical assets between June 30, 1906 and June 30, 1909; the system
was virtually completed by the latter date. It was necessary to estimate June 30, 1906
physical assets for one of the three constituent companies.
Several alternative methods of inflating the sample figures were examined in detail
and tested with census data for 1902 and 1907: (1) Gross capital expenditures per mile of
new track for the sample were multiplied by new track-mileage for the United States.
(2) Gross capital expenditures per mile of new track for the sample were adjusted to
represent expenditures per mile for the United States (by use of the ratio of United States
physical assets per mile to sample physical assets per mile) and then multiplied by total
new track-mileage. (3) Gross capital expenditures for the sample were inflated by the
ratio of the increase in physical assets of the United States since the last census year to the
increase in physical assets of the sample states. In every instance, the results obtained by
the use of these assumptions for 1902 and 1907, when reported data are available from the
census, were less satisfactory than the results obtained by inflating the sample gross capital
expenditures by the ratio of United States to sample physical assets.
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the years ending December 31, 1870; December 31, 1881; June 30,
l890;June 30, 1896; and June 30, 1913. Gross capital expenditures
during the year and the value of physical assets at the close of the
reporting year were tabulated forall companies reporting the
necessary information in each of the states included. Gross capital
expenditures of new roads and of roads under construction were
included wherever possible. Physical assets of roads not yet in opera-
tion were not included in the asset totals, since assets of such roads
are not included in the totals reported by the census.
In order to obtain sufficiently large samples it was necessary in
some instances to incorporate data on the change in physical assets
during the year to represent gross capital expenditures. The proce-
dure followed in these cases was to tabulate physical assets as of the
beginning and end of the year for identical companies in states in
which gross capital expenditures were not reported. Companies
which underwent consolidation or which failed to report in one of the
two years were excluded. Companies newly formed during the
reporting year were included. Gross capital expenditures were taken
as zero for companies for which assets declined, or showed no change,
during the year. The percentage in each year of sample gross capital
expenditures estimated by this method (i.e. by use of the change in






Theuse of the change in the value of physical assets to represent
gross capital expenditures is of course open to some question.
However, a number of factors suggest that the errors involved in the
present case are not serious. Errors resulting from the fact that the
change in physical assets are equal to gross capital expenditures less
retirements are reduced by the failure of many companies in this
period to deduct retirements from their property accounts. More-
over, we have eliminated the major source of errors resulting from
changes in the valuation of assets by excluding from our tabulations
companies which consolidated during the year. The most extensive
speculation and write-ups, in any event, occurred outside the period
in which we have used the change in the value of physical assets—
after 1881 and prior to 1913. Finally, although it is true that we have
neglected to include the expenditures of roads which did not
experience a gain in physical assets during the year, such roads
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accounted for but a small proportion of physical assets.5 Further-
more, the gross capital expenditures of these roads were doubtless
much lower (in comparison with their physical assets) than those of
others.
Concerning the representativeness of the samples employed, only
indirect tests are available. Estimates of United States gross capital
expenditures were derived for the years 1902 and 1907 from census
data for the three samples employed and were compared with the
reported United States totals provided by the census. The percentage
errors in the sample estimates are:
1902 1907
SampleI (used for 1870, 1881, 1890) +17.3 —12.7
Sample 11(1896) +28.0 —15.1
Sample III (1913) +7.8 +0.4
Though these errors are large, it is interesting that they do not
suggest a consistent bias since they are for the most part in different
directions in the two years.
DEDUCTION FOR THE VALUE OF LAND
Estimates of the percentage of expenditures devoted to land for
1870, 1881, and 1890 were based in part on a compilation of data
for cost of right-of-way and total cost for individual roads shown in
the 1890 census report, with animal, electric, cable, and steam roads
taken separately, and in part on the relationship between expen-
ditures for right-of-way and total expenditures for all land derived
from the reports of the railroad commissions of the First and Second
Districts of New York State for 1910—13. The New York State
reports for 1910—13 were also used for estimating the percentage
expenditures for land in the United States as a whole for the year
1913. Estimates for 1896, 1902, and 1907 were derived by linear
interpolation between the figures for 1890 and 1913. The percentage
expenditures for land for each of the selected years 1870—1913 are
shown in column 2 of Table F—7.
DEDUCTION OF CAPITAL EXPENDITURES OF LIGHT AND POWER
DEPARTMENTS
The figures reported to the census for years prior to 1922 and, in
most instances, those reported to the state railroad commissions






include the operations of light and power departments producing
electric energy for sale. In the preparation of our data, we have
treated the light and power departments owned by street railways as
part of the electric light and power industry. We therefore deduct
the estimated volume of capital expenditures for such establishments
from our series on gross capital expenditures of the street railway
industry.
The procedure was to recompute the gross increases in value of
plant and equipment (net increases plus estimated retirements) for
the electric light and power industry, excluding electric light and
power departments of street railways, for the various census intervals
(Table F—8, line 6). The gross increases in physical assets for the
electric light and power departments of Street railways (line 8) were
compared with the gross increase in physical assets for the entire
electric light and power industry (line 7). The ratios derived from
this comparison (line 9) were applied to gross capital expenditures
of the electric light and power industry for the appropriate years to
obtain capital expenditures of light and power departments which
must be deducted from the figures for street railways. This adjust-
ment is shown in Table F—9.
GROSS CAPITAL EXPENDITURES, ALL YEARS, 1870—1922
Forinterpolating capital formation during inter-sample years,
data on total length of line are available from the census for 1881—90
and data on track extensions are available from the Electric Railway
Journal for 1907—22. For 1890—1907 the only series available is a
series on total track-mileage shown by the Electric Railway Journal.
The erratic changes in this series from year to year suggest that
coverage is not uniform and preclude its use for the interpolation of
capital expenditures.
Accordingly, capital expenditures for 1882—89 and 1908—21 were
derived by interpolation between the figures for 1881 and 1890 and
between 1907, 1913, and 1922 with a series representing the products
of increases in track (net increase in line for 1881—90 and new track
extended for 1907—22) and a construction cost index. The procedure
is shown in Table F—lU. The construction cost index, described below,
is shown in Table F—li.
Gross capital expenditures for inter-sample years during 1890—
1906 were obtained by simple linear interpolation between the data
for the years ending June 30, 1890; June 30, 1896; June 30, 1902;
and December 31, 1907. For the years 187 1—80 a somewhat different
procedure was followed. Both cable roads and elevated steam roads
came into existence during the early 1870's; it seems probable that
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gross capital expenditures during the years between 1870 and 1881
were higher than during either terminal year, and examination of
the change in physical assets between 1870 and 1881 suggests that
this was the case. Gross capital expenditures in 1881 were first
deducted from the increase in physical assets between the close of
1870 and the close of 1881; the remainder was then distributed
equally over the ten years 1871—80 inclusive.
CONSTRUCTION COST INDEX
The index of construction costs used in conjunction with the track-
mileage figures as an interpolating medium is shown in Table F—i 1.
The index was computed back to 1850 (for convenience in later
computations). It is based, for 1850—1915, on the series for (1) cost
of road and structures, and (2) cost of equipment developed in the
preparation of the construction cost index for steam railroads. These
series were combined with weights of 8 and 2 respectively. The
weights were obtained from data for total cost of equipment per mile
of track and total cost of all facilities per mile of track for street and
electric railways for 1886, 1891, 1896, 1901, 1906, and 1911, as
reported by the Railroad Commission of Massachusetts. The final
index was linked, in 1915, to the Interstate Commerce Commission
construction cost index for steam railroads with the base shifted to
1929. The icc index has been used as the construction cost index for
1915 and subsequent years.
GROSS CAPITAL EXPENDITURES IN 1929 PRICES
Gross capital expenditures in 1929 dollars were derived by de-
flating the series incurrentdollars with the construction cost index
described above.
Capital Consumption in 1929 Dollars
The procedure followed in obtaining a series for capital consump-
tion involved (1) computing estimates of "physical life" depreciation
rates, (2) estimating physical life depreciation for each of the periods
1870—1902 and 1903—49, (3) estimating total capital consumption,
including obsolescence, for each of the two periods, and (4) dis-
tributing depreciation through obsolescence over the individual
years. The year 1902 was selected as the dividing point for the entire
period because it may be considered to mark approximately the end
of the horse railway. Census data available for this year facilitate the
preparation of the necessary estimates.
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RATES OF DEPRECIATION
Depreciation rates for all street and electric railways were pre-
pared for 1870, 1881, 1890, 1902, 1912, and 1922 as averages of the
rates for the various types of railways. These rates are based largely
on estimated physical life of property and do not include obsolescence.
Their derivation is shown in Table F—12. The rate of depreciation
for 1922 was obtained by the use of data shown by the Bureau of
Internal Revenue in its Bulletin F (1942). This average, which
apparently includes track property, was adjusted, with the track
accounts assigned a rate of zero.6
For 1902, use was made of a compilation of estimates of the life of
various elements of street railway property made by a large number
of individuals, state commissions, publications, and others.7 Average
depreciation rates for 1902 and 1922 were based on selected items
for which comparable data were available. The rate for 1902 was
used for the prior years. A rate for 1912 was derived by linear
interpolation.
No information is available on the life of horse roads and cable
roads, and in the absence of any specific information, the deprecia-
tion rates for roads of this type were set at the same level as for electric
railways.8 The depreciation rate for elevated steam lines was set at
the same level as for ordinary steam railroads for the same period.
A rate for rapid transit lines (elevated and subway electric railways)
was placed at 1.00 per cent on the basis of data available for the
Hudson and Manhattan Company and the New York City rapid
transit lines.
The rates for each type of road for selected years of the period
1870—1922 are shown in columns 8—10 of Table F—12. Depreciation
rates for all classes of electric railway property for 1870, 1881, 1890,
1902, 1912, and 1922 (column 11) were derived by combining the
rates for (1) animal, cable, and surface electric lines, (2) elevated
steam lines, and (3) elevated and subway electric lines in accordance
with the estimated physical assets or capitalization for each class of
property at each of the dates. The rates for 1870—1902 were reduced
by 25 per cent, and the rate for 1912 by 10 per cent to allow for the
6Trackproperty is not generally depreciated but is replaced through charges to
maintenance.
American Electric Railway Association Procedings, 1912, Report of the Committee
on Life of Physical Property.
8Someelements in horse railway property were doubtless shorter-lived than those in
electric railway property: the cars, for instance, which were lighter. Track was also less
durable. On the other hand, horse railways required a large investment in structures for
stables, and the life of structures would be substantially greater than that of other classes
of property.
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fact that many roads charged all, or a large proportion of replace-
ment expenditures to maintenance in this period; no adjustment was
required for 1922. Replacement of track is treated as a maintenance
expense in all years.
The depreciation rates for the years intervening 1870, 1881, 1.890,
1902, 1912, and 1922 were interpolated to provide the series shown
in column 3 of Table F—16. The same rate was used for 1922 and
subsequent years for two reasons: (1) There was no pronounced
change in the technological character of surface electric railway
property after this period. (2) While subway and elevated lines
became increasingly important in later years and the depreciation
rate for this class of property presumably should have a greater
weight, much of the increase in the physical assets of rapid transit
lines was due to public investment.
GROSS PHYSICAL ASSETS IN 1929DOLLARS
The next step in the preparation of estimates of capital consump-
tion was the derivation of the property base, that is, the preparation
of a series for total physical assets, in constant dollars. Estimates were
prepared for the close of 1870 and 1881; for June 30, 1890; for
June 30, 1902; quinquennially for the close of the years 1907—47; and
for the close of 1949 and 1950.
For 1870, 1881, and 1890, it was assumed that the bOok values
represented original cost. It was therefore necessary only to deduct
the estimated value of land and to convert the book values, which
are in terms of prices originally paid, to constant prices. Total physical
assets in terms of book values are shown in Table F—13, column 1,
for each type of road, and the deduction for the value of land is
shown in columns 2—4. An index of prices underlying original cost
was prepared by averaging the construction cost index for the thirty
years preceding each date, using as weights gross capital expenditures
in the corresponding year, in constant prices. The figures for original
cost of physical assets, excluding land, when divided by the index of
prices underlying original cost, yielded estimates of physical assets,
in 1929 dollars, for the close of 1870 and 1881 and forJune 30, 1890
(column 8).
Since the development of the electric railway had assumed con-
siderable importance by 1902, and write-ups were by that time
significantly reflected in the census data, the derivation of an estimate
of physical assets in constant dollars for that year presented a special
problem. Accordingly, by the use of our estimate of the value (in
1929 dollars) of physical assets in 1890, the percentages of property
existing in 1890, which remained in use twelve years later, were
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estimated for the various types of roads; the details are shown in the
note to column 5, Table F—13. To the estimated 1890 property
remaining in service in 1902 (in 1929 prices) was added the total
gross capital expenditures, in 1929 prices, over the period July 1,
1890—June 30, 1902, to derive total physical assets as ofJune 30, 1902
(column 8).
Estimates of physical assets for the close of 1907, 1912, and 19 17—
years of rather steady growth—were prepared by adding to the
physical assets for each prior year considered here (1902 for 1907,
1907 for 1912, etc.), the total gross capital expenditures for the
intervening years and deducting the estimated value of retirements
during the same interval. The derivation of physical assets for these
years is shown in Table F—l4. Retirements for each period were
estimated by the use of data for the value of physical assets in 1929
dollars (column 2) and the depreciation rate (column 3) fifteen years
prior to the midpoint of each interval.9
After 1917, the development of bus transportation and transporta-
tion by auto resulted in a rapid decline in the importance of the
electric railway. For this period, there would be serious error in the
assumption that physical life of property alone contributed to the
volume of retirements. Physical assets were therefore estimated from
data on changes in the total mileage of track operated. The deriva-
tion of gross physical assets, in 1929 dollars, is shown in Table F—l5;
for 1922—32 in part A, and for 1937—50 in part B.
It will be noted that in this derivation separate account is taken of
subway and elevated track and of surface track during the years
1922—32, with weights assigned in accord with respective per-mile
capitalizations. In the 1937—50 period, however, the estimate of
physical assets was derived from data for surface track alone, since
almost all new investment in subway and elevated lines then was
financed with public funds.
As a check on the use of track-mileage to represent gross physical
assets, the same method of deriving physical assets for the indepen-
dently estimated years 1907, 1912, and 1917 was employed, using
1902 as the base for the weighted track series. The figures obtained
differ by less than 5 per cent from those derived by the use of
retirements and gross capital expenditures.
A final adjustment of the estimates of gross physical assets (Table
F—l5, part B, column 4) was necessary to take account of transfers
The depreciation rates computed for 1902 and prior years are equivalent to an average
life of property of thirty-two to thirty-seven years. Since the value of retirements was
computed for data on total physical assets in a prior year, the time span was set at fifteen
years.
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of electric railway assets from private to public ownership. A number
of such transfers occurred in the years following 1917, but it is not
possible to make specific allowance for all of them. Account was taken,
however, of the two largest sales of street railway property to public
authorities—that in New York City in 1940 and that in Chicago in
1947. The cost to New York City was deducted from the estimates of
the value of physical assets for 1942 and later years, and the cost to
Chicago was deducted for 1947 and 1949.b0
The series for physical assets compiled in Tables F—l3, F—14, and
F—15 for selected dates in the period 1870—1949 was interpolated
linearly to obtain a complete series for physical assets at the close of
each year 1870—1949 (Table F—16, column 1). Average physical
assets during each year were obtained from two-year moving averages
of this series, centered in the second year (column 2). Estimates of
annual depreciation, in 1929 dollars, are shown in column 4. They
wre prepared from the series on average physical assets during the
year and a series for depreciation rates. The latter series is based on
the estimates compiled for selected years of the period 1870—1922 in
Table F—l2, with estimates for intervening years derived by linear
interpolation; the same rate was used for 1922 and all subsequent
years.
RATES OF OBSOLESCENCE, 1870—1902 AND 1903—1949
One further series of estimates is needed to derive total capital
consumption for street and electric railways: capital consumed
through obsolescence. Such a series was prepared for each of the two
periods 1870—1902 and 1903—49.
Physical assets, in 1929 dollars, less accrued depreciation, were
first estimated for the close of 1870, 1902, and 1949. Gross physical
assets for these dates are available from Table F—16. The procedure
used in estimating total accrued depreciation at the end of the years
1902 and 1949 is shown in Table F—17. In deriving the estimate for
1902, gross capital expenditures in 1902 and prior years were listed
back over a period of years so that the total listed equaled the gross
physical assets as of the close of 1902. The 1902 depreciation rate
(2.93 per cent) was applied to the gross capital expenditures of prior
years, with consideration for the age of each year's plant additions
The deductions made are in terms of the actual Costs to the two municipalities and
do not, strictly speaking, represent gross physical assets in 1929 dollars. But since so many
different elements entered into the determination of the prices paid by the municipalities
—elements which cannot be considered in detail here—no adjustment was made for the
price level underlying the investment in the two transit systems. It is worth noting that a
price index underlying original cost for all electric railway property, on the base 1929 =
100,is 90.7 for 1942 and 101.4 for 1947.
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by 1902. Similarly, for 1949, accrued depreciation was computed
with the use of the 1949 depreciation rate and data on gross capital
expenditures of prior years. In this instance, the prior years included
date back to 1927."
No information is available to provide a basis for deriving total
accrued depreciation for the close of 1870, and an estimate for this
date was made on the assumption that the ratio between accrued
depreciation and gross physical assets was the same as for 1902.
Since total physical assets, in 1929 dollars, for 1870 were very small
compared with the 1902 total (137.2 millions compared with 3,127.7
millions), even a large error in the estimate of accrued depreciation
for 1870 would not seriously affect that calculation of total capital
consumption for the period 1870—1902.
The derivation of total capital consumption and of the obsoles-
cence rates for 1870—1902 and 1903—49 is shown in Table F—l8.
Total capital consumption for each period (line 5) was computed by
adding to net physical assets (line 3) at the beginning of the period
(January 1, 1871 and January 1, 1903) the gross capital expenditures
during each period (1871—1902 inclusive and 1903—49 inclusive) and
subtracting net physical assets at the end of the period (December 31,
1902 and December 31, 1949). From the figures for total capital
consumption for each period (line 5) were subtracted the physical
life depreciation derived in Table F—16. The remainders (line 7)
yielded estimates of capital consumption through obsolescence for
each of the two periods—1871 through 1902 and 1903 through 1949.
It was assumed that these totals of depreciation through obsolescence
were actually incurred, respectively, in the years 1890—1902, when
the horsecar and cable car declined most precipitously, and in the
years 1920—49, when the electric railway was displaced most rapidly
by other means of transportation. An obsolescence rateforeach
period was obtained by dividing the total capital consumption
through obsolescence by the average physical assets for each period
(line 8) and then by the number of years in each interval. The
51 The procedure is, of course, based on only a crude model of actual developments.
Following our procedure, for example, the installation of property in use in 1902 dates
back only to the year 1885, and all property installed during the years 1886—1902 is
considered as remaining in use at the close of 1902. Actually, some property installed
before 1885 remained in service in 1902 and some installed after 1885 was no longer in
use in 1902. Similarly, we assume that property in service at the close of 1949 dates back
only to 1927. The simplified model adopted tends to understate total accrued depreciation.
To the extent that property was abandoned which was installed during the years con-
sidered here (1885—1902 for 1902 and 1927—49 for 1949), property which was installed in
earlier years remained in service, with a higher percentage depreciation. The under-
statement of accrued depreciation is probably greater (percentagewise) for 1949 than for
1902, because of the greater importance of obsolescence in the later period.
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obsolescence rates thus derived are 0.49 per cent for 1890—1902, and
1.42 per cent for 1920—49.
The derivation of totalcapitalconsumption for individual years of
the period 1870—1950 is shown in Table F—19.
Yet Capital Expenditures in 1929 Dollars
Net capital expenditures in 1929 dollars were obtained by sub-
tracting capital consumption from gross capital expenditures, both
in 1929 dollars.
Value qf Plant and Equipment in 1929 Dollars
The value of plant and equipment, in 1929 dollars, net of accrued
depreciation, was obtained by using as base the figure derived in
Table F—l8 for December 31, 1870 (January 1, 1871). The figure
for January 1, 1870 was obtained by subtracting from this total net
capital expenditures for the year 1870; the series forJanuary 1, 1872
and subsequent years was obtained by successive addition to the
January 1, 1871 base of net capital expenditures, in 1929 dollars.
Capital Consumption and Yet Capital Expenditures in
Current Dollars
Net capital expenditures in current dollars was derived by
multiplying net capital expenditures in 1929 dollars by the construc-
tion cost index shown in Table F—i 1. Capital consumption in current
dollars is the difference between gross capital expenditures and net
capital expenditures, both in current dollars.
Value of Plant and Equipment in Current Dollars
The value of plant and equipment at the beginning of each year
in current dollars, was obtained from the value of plant and equip-
ment in 1929 dollars and the construction cost index for the year
preceding each January 1.
The final figures on capital formation in street and electric rail-
ways are given in Table F—i, by years, from 1870 through 1950.
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TABLE F-I
Value of Road and Equipment, Capital Formation, and Capital Consumption,
Street and Electric Railways, Annual Data, 1870—1951
(millions of dollars)























1870 64.7 108.2 4.0 7.3 2.2 4.0 1.8 3.3
1871 61.2 111.5 10.3 19.0 2.4 4.5 7.9 14.5
1872 68.3 126.0 10.3 17.5 3.0 5.1 7.3 12.4
1873 81.2 138.4 10.3 17.2 3.4 5.6 6.9 11.6
1874 89.9 150.0 10.3 18.3 3.5 6.2 6.8 12.1
1875 91.1 162.1 10.3 19.3 3.6 6.7 6.7 12.6
1876 93.3 174.7 10.3 20.6 3.6 7.2 6.7 13.4
1877 93.9 188.1 10.3 22.6 3.5 7.7 6.8 14.9
1878 92.6 203.0 10.3 24.3 3.4 8.1 6.9 16.2
1879 92.7 219.2 10.3 24.8 3.6 8.6 6.7 16.2
1880 97.9 235.4 10.3 22.1 4.2 9.1 6.1 13.0
1881 115.8 248.4 7.2 15.4 4.4 9.5 2.8 5.9
1882 119.0 254.3 13.6 28.2 5.0 10.4 8.6 17.8
1883 131.4 272.1 10.9 23.1 5.5 11.7 5.4 11.4
1884 133.8 283.5 10.5 23.3 5.8 12.9 4.7 10.4
1885 132.5 293.9 14.6 33.0 6.3 14.2 8.3 18.8
1886 138.5 312.7 17.8 40.1 6.8 15.4 11.0 24.7
1887 149.8 337.4 31.5 71.4 7.3 16.6 24.2 54.8
1888 173.0 392.2 29.2 66.1 7.9 17.8 21.3 48.3
1889 194.7 440.5 35.1 80.1 8.4 19.1 26.7 61.0
1890 219.7 501.5 43.4 99.1 11.0 25.1 32.4 74.0
1891 252.1 575.5 53.1 124.1 12.8 30.0 40.3 94.1
1892 286.6 669.6 62.8 149.9 15.2 36.2 47.6113.7
1893 328.2 783.3 72.5 174.3 17.6 42.4 54.9131.9
1894 380.7 915.2 82.2205.0 19.5 48.7 62.7 156.3
1895 429.71,071.5 92.0231.2 21.9 55.0 70.1 176.2
1896 496.61,247.7 102.1253.3 24.8 61.5 77.3 191.8
1897 580.11,439.5 106.5270.3 26.8 68.0 79.7202.3
1898 646.91,641.8 110.8272.2 30.4 74.6 80.4197.6
1899 748.61,839.4 115.2260.6 35.9 81.3 79.3 179.3
1900 892.32,018.7 119.6258.9 40.6 88.0 79.0 170.9
1901 1,011.62,189.6 123.9269.9 43.5 94.8 80.4 175.1
1902 1,085.42,364.7 132.8280.2 48.7 102.7 84.1 177.5
1903 1,205.02,542.2 146.1300.0 46.7 95.8 99.4204.2
1904 1,337.52,746.4 159.5328.2 50.8104.5 108.7223.7
1905 1,443.52,970.1 172.8342.9 57.0 113.1 115.8229.8
1906 1,612.73,199.9 186.2343.5 65.9121.6 120.3221.9
1907 1,854.63,421.8 199.5355.6 73.3 130.6 126.2225.0
1908 2,045.93,646.8 130.6234.5 76.0136.5 54.6 98.0
1909 2,085.93,744.8 83.0 144.6 80.2 139.8 2.8 4.8APPENDIX F
TABLE F—i (continued)
(Notes to Table F—i on next page)
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Tear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars







































































































































































































































































































































4.9 2.8 47.2 27.2—42.3—24.4APPENDIX F
All data excludeinvestmentinlandand landrights. Series for value of plant and equip-
ment are net of accrued depreciation. Excludes publicly owned facilities.
NOTES BY COLUMN
I Col. 2 inflated by index of cost of road and equipment (Table F—li) for the year
preceding each January 1.
2For 1871, Table F—18 (figure for December 31, 1870). For 1870, value of plant
and equipment in 1871 minus net capital expenditures in 1870. Figures for other
years were derived by successive addition of each year's net capital expenditures.
For 1941, the cost of New York City lines transferred to public ownership in 1940
was deducted (326.2 millions); for 1948, the cost of Chicago lines transferred to
public ownership in 1947 was deducted (87.2 millions).
3Table F—9 (1870); Table F—b(1881—89 and 1907—22); Table F—2 (1922—41);
Table F—3 (1942—50). Data for 1871—80 were obtained by deducting gross capital
expenditures in 1881 from the total increase in physical assets excluding land
between 1870 and 1881 (Table F—iS, col. 4) and distributing the remainder equally
over the ten-year period; data for the calendar years 1890—1906 were obtained by
linear interpolation between estimates for the years ending June 30, 1890, 1896,
and 1902, and December 31, 1907 (shown in Table F—9).
4Col. 3 deflated by the index of cost of road and equipment (Table F—i 1).
5Col. 3 minus col. 7.
6 Table F—19.
7Col. 8, inflated by the index of cost of road and equipment (Table F—Il).





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Gross Capital Expenditures Including Land, Street and
Electric Railways, 1902 and 1907
(thousands of dollars)
YEAR ENDING
June 30, 1902December 31, 1907
1. Track-mileage, total 22,576.99 34,403.56
2. Track-mileage of companies reporting finan-
cial data 22,198.09 34,110.61
3. Ratio, line 1 to line 2 1.01707 1.00859
4. Gross capital expenditures, companies re-
porting financial data 126,682 184,916
5. Gross capital expenditures, all companies in
operation (line 3 times line 4) 128,844 186,506
6. Gross capital expenditures, roads under con-
struction
(a) Ratio, gross capital expenditures of
roads under construction to those of
roads in operation, New York and
Massachusetts 0.03989 0.03001
(b)Firstestimate, gross capital expendi-
tures,roadsunderconstruction
(line 5 times line 6a) 5,140 5,597
(c) Add gross capital expenditures, Inter-
borough Rapid Transit, New York 2,500
(d) Add gross capital expenditures, Hud-
son and Manhattan, New York and
New Jersey 29,618
(e) Total gross capital expenditures, roads
under construction (sum of lines 6b,
6c, and 6d) 7,640 35,215
7. Total gross capital expenditures, including
land (line 5 plus line 6e) 136,484 221,721
Lines 1, 2, and 4 from Census of Street and Electric Railways.
Line 6a: For 1902, based on data tabulated from reports of individual companies to
the state railroad commissions. The 1902 expenditure figure for New York excludes
expenditures of the Interborough Rapid Transit Company. For 1907, based on expendi-
tures of roads under construction as reported to the state railroad commissions and
expenditures of roads in operation as reported to the census. Excludes Hudson and
Manhattan Company.
Line 6c, from report of the New York State Railroad Commission. Expenditures of
this company were not included in computing the ratio of line 6a, since their inclusion
would tend to overstate capital expenditures of roads not yet in operation.
Line 6d: Capital expenditures not reported. Expenditures were estimated as one-third
of the change in physical assets betweenJune 30, 1906 (for the three constituent companies
which formed the Hudson and Manhattan Company in December 1906) and June 30,
1909 when the road was virtually completed.
For two of the constituent companies (Hudson and Manhattan Railroad Company
and the New York and New Jersey Railroad Company) the cost of road and equipment
on June 30, 1906 was reported by the New York Railroad Commission. For the third
company (Hoboken and Manhattan Railroad Company), the cost of road and equipment
as of December 1905 was reported by the New Jersey Railroad Commission. This figure
was extended to June 30, 1906 on the basis of the relative change over this six-month
period in the physical assets of the Hudson and Manhattan Railroad Company.
412APPENDIX F
TABLE F-5

















5. Sum of lines 2, 3, 4
6. Sum of lines 1, 2, 3





























Physical assets, sample states
ratio to United States
as
8. Sample, sum of lines 2, 3, 4
9. Sample, sum of lines 1, 2, 3













1—4Total physical assets of all roads reporting to state railroad commissions during the respective
years, including roads which did not report gross capital expenditures, but excluding roads
under construction. A single date has arbitrarily been assigned to the state data available for
each year, although the reporting period actually varies from state to state. Data for Pennsylvania,
1881, refer to the year ending December 31, 1880. Reference is to the year ending September 30
in these cases: Massachusetts, 1870,1881,1890, and 1896; New York, 1870 and 1881;
Connecticut, 1896.
No data are available from the Connecticut report for 1890; the figure shown above is from
the census. For 1902, physical assets reported by the state commission is in close agreement with
the census figure.
7U.S. Census, Street and Electric Railways.
8For 1890, line 5 divided by line 7. The 1890 ratio was extrapolated to 1881 and 1870.
9For 1890 and 1902, line 6 divided by line 7. The average of the 1890 and 1902 ratios was used
for 1896.
10For 1890 and 1902, from line 7; for 1870 and 1881, line 5 divided by line 8; for 1896, line 6
divided by line 9.
413APPENDIX F
TABLE F-fl
Gross Capital Expenditures, Including Land and Including Power Departments,
Street and Electric Railways; Selected Years, 1870—1913
(thousands of dollars)
YEAR ENDING
December December June 30, June 30, June 30,
31, 1870 31, 1881 1890 1896 1913
I.Gross capital expenditures,
sample 2,181 3,950 19,477 38,993 59,839
2.Physical assets, sample 35,403 95,688 186,401 380,0312,611,354
3.Ratio, gross capital expenditures
to physical assets, sample (line
1 divided by line 2) 0.06160 0.04128 0.10449 0.10260 0.02291
4.Physical assets, United States 73,339 193,224 389,3571,019,8944,624,602
5.Gross capital expenditures,
United States,including
land (line 3 times line 4) 4,518 7,976 40,684 104,641 105,950
The sample (linesI and 2) includes all companies in the following states for the respective years:
1870, 1881, and 1890, Massachusetts, New York, Pennsylvania; 1896, ConnectiCut, Massachusetts,
New York; 1913, Connecticut, Massachusetts, Michigan, New York, Wisconsin (gross capital expendi-
tures reported), and California, Illinois, Ohio, and Pennsylvania (gross capital expenditures estimated
from changes in physical assets). Data on gross capital expenditures and physical assets were tabulated
from statistics for individual companies shown in reports of the various state railroad commissions.
Gross capital expenditures of new roads and of roads under construction were included where possible;
physical assets of roads not in operation were not included in total physical assets, in order to conform
with census practice. Gross capital expenditures for New York for 1870 and 1881 and for four states
for 1913 (California, Illinois, Ohio, Pennsylvania) were estimated from the total increase in physical
assets during the year for all identical companies with an increase in physical assets plus the expendi-
tures of roads newly constructed during the year. Gross capital expenditures of new roads and roads
under construction were estimated in the following instances: For 1890, expenditures of roads not in
operation in New York were derived from the increases in physical assets for identical companies
showing an increase plus the physical assets for companies formed during the year; the same procedure
was followed for the Second District of New York (the area outside New York City) for 1913. For
Connecticut and Michigan, gross capital expenditures of roads not in operation for 1913 were derived
from physical assets as of June 30, 1913 shown by new companies which reported for the first time
in 1914.
For dates of state reports that vary from the dates assigned in the table, see first paragraph of notes
to Table F—5.
Total physical assets (line 4) through 1896 are from Table F—S. For 1913, the census figure (in
thousands) reported as of December 31, 1912—4,596,563—was multiplied by 1.0061, the ratio, for
the sample companies, of physical assets June 30, 1913 to estimated physical assets December 31,
1912. Physical assets for the sample as of December 31, 1912 were estimated from the figure forJune 30,
1913and 1/2 the change June 30, 1912—June 30, 1913.
414APPENDIX F
TABLE F-7
Gross Capital Expenditures Excluding Land, but Including Power Departments,
Street and Electric Railways; Selected Years, 1870—1913
Cost of Rig/it Gross Capital
Cost of Rightof Way and Expenditures
of Way AsOther Land As Expenditures Excluding
Per Cent of Per Cent ofGross Capital for Land Land











December31,1870 7.94 11.9 4,518 538 3,980
December 31,1881 6.69 10.0 7,976 798 7,178
June 30, 1890 1.73 2.6 40,684 1,058 39,626
June30, 1896 3.0 104,641 3,139 101,502
June 30, 1902 3.4 136,484 4,640 131,844
December31,1907 3.8 221,721 8,425 213,296
June 30, 1913 4.2 105,950 4,450 101,500
NOTES BY COLUMN
Based on averages of percentages for the various types of roads—animal 7.94, electric 0.29,
cable 7.44, steam 0.09. These percentages were derived from data for individual roads tabulated
from the 1890 census reports; the sample tabulated included alt roads with physical assets of
$500,000 or more and represented 76 per cent of the industry total.
The 1870 percentage is for roads operated by animal power. The 1881 figure is an average of
the percentages for animal roads (weight 70), cable roads (weight 15), and steam roads (weight
15). The weight for steam roads is based on the gross capital expenditures of elevated steam
roads in New York (the only steam roads of importance for this period) as a percentage of gross
capital expenditures of all street and electric railways in the United States. The weight for cable
roads was assumed equal to that for steam since the two groups were of approximately equal
importance; the remaining weight was assigned to animal roads.
For 1890, the average is based on the percentages for electric roads (weight 6), steam roads
(weight 2), cable roads (weight 1), and horse roads (weight 1). The weight for steam roads is
based on the ratio of gross capital expenditures of New York elevated steam roads to the United
States total for all roads; nominal weights were assigned to cable and horse roads; and the
remaining weight was assigned to electric roads.
2 For 1870, 1881, and 1890, column I multiplied by 1.5, the ratio of expenditures for right of way
and other land for New York State, 1910—13, to expenditures for right of way alone. This ratio
was obtained from data shown in reports made to the New York State Public Service Corn-
missions for the First and Second Districts for years ending June 30, 1910—13.
The 1913 figure is based on data for New York State for 1910—13; and 1896, 1902, and 1907
were derived by linear internolation.
3Table F—4 (1902 and 190,, and Table F—6 (other years).
415APPENDIX F
TABLE F-8
Adjustment of Capital Expenditures to Exclude Power Departments:
Ratio of Gross Capital Expenditures of Street Railway Light
and Power Departments to Total Electric Light and Power
Expenditures
(financial data in thousands of dollars)
January 1, 1881—July 1, 1902—January 1, 1908—
June30, 1902December 31, 1907 December 31, 1912
1. Net increase in value of plant
andequipment,electric
light and power industry,
as reported to census 482,720 571,314 1,044,579
2. Net increase in value of plant
andequipment,electric
light and power industry,
adjusted to include light
and power departments of
street railways 521,869 644,420 1,178,701
3. Line 2, excluding value of
land 493,469 607,020 1,107,501
4. LineI, excluding value of
land 456,449 538,160 981,478
5. Retirements, electric light and





railways (sum of lines 4




power departments of street
railways 543,610 654,504 1,220,298
8. Grossincreaseinphysical
assets, power departments
of street railways (line7
minus line 6) 40,782 72,422 135,742
9. Ratio, gross capital expendi-
tures of power departments
of street railways to total
gross capital expenditures,
electric light and power in-
dustry (line 8 divided by
line 7) 0.07502 0.11065 0.11124
NOTES BY LINE
Successive reports of the Census of Electrical Industries.
2, 3Table D—3.
4Line 1 times the ratios of line 3 to line 2.
5Computed from the values in line 4 (which represent the increases in the value of
physical assets for the electric light and power industry, excluding power depart-
ments of street railways) in the manner shown in Table D—l 1.
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Index of Construction Cotts, Street and
Electric Railways, 1850-1950
PA1T A: 1850through 1915
Combined
Costof Indexof Index of
Road and Cost of Construction Construction
Structures, Equipment, Costs, Costs,
2ear 1889=100 1889 =100 1889 =100 1929 =100
(1) (2) (3) (4)
1850 69.3 147.2 84.9 37.2
1851 66.4 131.0 79.3 343
1852 67.3 127.7 79.4 34.8
1853 70.8 149.3 86.5 37.9
1854 76.4 161.6 93.4 40.9
1855 72.2 149.3 87.6 38.4
1856 72.0 147.9 87.2 38.2
1857 72.9 145.0 87.3 38.2
1858 70.2 129.3 82.0 35.9
1859 69.7 129.0 81.6 35.7
1860 69.9 128.2 81.6 35.7
1861 72.7 127.0 83.6 36.6
1862 89.8 148.8 101.6 44.5
1863 113.5 181.0 127.0 55.6
1864 133.3 253.8 157.4 68.9
1865 127.2 280.3 157.8 69.1
1866 127.4 247.0 151.3 66.2
1867 126.4 229.3 147.0 64.4
1868 123.5 214.2 141.6 62.0
1869 120.3 202.4 136.7 59.8
1870 112.2 177.9 125.3 54.9
1871 112.6 169.2 123.9 54.2
1872 121.0 186.5 134.1 58.7
1873 123.4 190.5 136.8 59.9
1874 116.5 175.3 128.3 56.2
1875 110.5 167.9 122.0 53.4
1876 104.8 150.9 114.0 49.9
1877 96.6 134.0 104.1 45.6
1878 90.9 120.1 96.7 42.3
1879 90.0 115.6 95.1 41.6
1880 99.5 134.7 106.5 46.6
1881 102.5 123.8 106.8 46.8
1892 106.4 126.4 110.4 48.3
1883 104.7 120.0 107.8 47.2
1884 102.0 106.9 103.0 45.1
1885 100.8 102.1 101.1 44.3
1886 101.6 100.4 101.4 44.4
1887 100.8 100.6 100.8 44.1
1888 100.7 102.1 101.0 44.2
1889 100.0 100.0 100.0 43.8
1890 100.1 100.0 100.1 43.8
1891 97.7 98.2 97.8 42.8
1892 95.5 97.0 95.8 41.9
1893 95.1 94.9 95.1 41.6
1894 91.4 93.0 91.7 40.1
1895 91.1 90.3 90.9 39.8
1896 92.6 89.7 92.0 40.3
1897 89.8 91.1 90.1 39.4
1898 92.4 95.5 93.0 40.7
1899 101.1 100.2 100.9 44.2
(concluded on next page)TABLE F—il (concluded)
Combined
Cost of Index of Index of
Road and Cost of Construction Construction











1900 106.6 101.6 105.6 46.2
1901 104.9 104.2 104.8 45.9
1902 109.0 105.4 108.3 47.4
1903 112.8 105.4 111.3 48.7
1904 112.0 106.8 111.0 48.6
1905 116.8 108.9 115.2 50.4
1906 126.9 111.6 123.8 54.2
1907 131.9 113.2 128.2 56.1
1908 130.4 114.9 127.3 55.7
1909 134.5 116.8 131.0 57.4
1910 139.2 118.7 135.1 59.1
1911 139.8 109.9 133.8 58.6
1912 142.1 114.1 136.5 59.8
1913 145.2 120.9 140.3 61.4
1914 142.0 110.0 135.6 59.4












1916 69.3 1930 96.4 1940 92.2
1917 85.5 1931 89.8 1941 99.4
1918 104.2 1932 81.9 1942 113.3






1920 136.1 1935 85.5 1945 125.9
1921 106.6 1936 86.1 1946 139.8
1922 95.8 1937 92.2 1947 154.8
1923 106.6 1938 89.8 1948 169.3
1924 104.8 1939 89.8 1949 169.9
1925 101.2





1,2Table C—il, Steam Railroads.
3Derived from column 1 and 2 combined with weights of 8 and 2 respectively. The
weights were derived from data for total cost of equipment per mile of track and
total cost of all facilities per mile of track for Massachusetts Street and electric
railways for 1886, 1891, 1896, 1901, 1906, and 1911.
4For 1915—50: ICC construction cost index for steam railrdads, base shifted. For























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Subway and Gross Physical











1917 44,119 716 51,279 1.00000 5,705.9
1922 43,005 927 52,275 1.01942 5,816.7
1927 39,682 1,040 50,082 .97666 5,572.7























1932 30,418 1.00000 4,642.0 ... 4,642.0
1937 22,460 .73838 3,427.6 ... 3,427.6
1942 16,950 .55724 2,586.7 326.2 2,260.5
1947 13,750 .45203 2,098.3 413.4 1,684.9
1949 10,704 .35190 1,633.5 413.4 1,220.1




3Column 1 plus ten times column 2. It was assumed that cost per mile of track
for subway and elevated lines was ten times as great as for surface lines. This
estimate was derived from census data for net capitalization per mile of track
for the two groups of companies for 1907, 1912, 1917, and 1922.
5 Physical assets in 1917 (Table F—14) times column 4.
Part B
IFor 1932 and 1937: Census, Electric Railways. For 1942—50: American Transit
Association, Transit Fact Books.
3Physical assets in 1932 (part A,above)times column 2.
4The transit system in New York City was transferred from private to public
ownership in 1940 and that of Chicago in 1947. The cost to New York City
(326.2 millions) has been deducted for 1942 and the total cost to New York
City and Chicago (326.2 plus 87.2, milhions)has been deducted for 1947, 1949,
and 1950.
5Column 3 minus column 4.
427TABLE F-16
Capital Consumption by "Physical Life" Depreciation, Street and
Electric Railways, 1870—1950
(millions of 1929 dollars)
Gross Physical Physical Life Physical Life
Assets, Average PhysicalDepreciation Rate Depreciation
Tear End of Tear Assets during Tear (per cent) (col. 2 xcot.3)
(1) (2) (3) (4)
1870 137.2 127.3 3.11 4.0
1871 157.0 147.1 3.08 4.5
1872 176.7 166.9 3.05 5.1
1873 196.5 186.6 3.01 5.6
1874 216.3 206.4 2.98 6.2
1875 236.1 226.2 2.95 6.7
1876 255.8 246.0 2.92 7.2
1877 275.6 265.7 2.89 7.7
1878 295.4 285.5 2.85 8.1
1879 315.1 305.3 2.82 8.6
1880 334.9 325.0 2.79 9.1
1881 354.7 344.8 2.76 9.5
1882 401.7 378.2 2.75 10.4
1883 448.9 425.3 2.74 11.7
1884 495.6 472.3 2.74 12.9
1885 542.6 519.1 2.73 14.2
1886 589.6 566.1 272 15.4
1887 636.6 613.1 2.71 16.6
1888 683.6 660.1 2.70 17.8
1889 730.5 707.1 2.70 19.1
1890 846.5 788.5 2.69 21.2
1891 1,031.4 939.0 2.71 25.4
1892 1,216.4 1,123.9 2.73 30.7
1893 1,401.3 1,308.9 2.75 36.0
1894 1,586.2 1,493.8 2.77 41.4
1895 1,771.2 1,678.7 2.79 46.8
1896 1,956.1 1,863.7 2.81 52.4
1897 2,141.1 2,048.6 2.83 58.0
1898 2,326.0 2,233.6 2.85 63.7
1899 2,510.9 2,418.5 2.87 69.4
1900 2,695.9 2,603.4 2.89 75.2
1901 2,880.8 2,788.4 2.91 81.1
1902 3,127.7 3,004.3 2.93 88.0
1903 3,436.6 3,282.2 2.92 95.8
1904 3,745.4 3,591.0 2.91 104.5
1905 4,054.3 3,899.9 2.90 113.1
1906 4,363.1 4,208.7 2.89 121.6
1907 4,672.0 4,517.6 2.89 130.6
1908 4,803.9 4,738.0 2.88 136.5
1909 4,935.8 4,869.9 2.87 139.8
1910 5,067.8 5,001.8 2.86 143.1
1911 5,199.7 5,133.8 2.85 146.3
1912 5,331.6 5,265.7 2.84 149.5.
1913 5,406.5 5,369.1 2.80 150.3
1914 5,481.3 5,443.9 2.75 149.7
1915 5,556.2 5,518.8 2.71 149.6
1916 5,631.0 5,593.6 2.66 148.8
1917 5,705.9 5,668.5 2.62 148.5
1918 5,728.1 5,717.0 2.58 147.5


















1920 5,772.4 5,761.3 2.49 143.5
1921 5,794.5 5,783.5 2.44 141.1
1922 5,816.7 5,805.6 2.40 139.3
1923 5,767.9 5,792.3 2.40 139.0
1924 5,719.1 5,743.5 2.40 137.8
1925 5,670.3 5,694.7 2.40 136.7
1926 5,621.5 5,645.9 2.40 135.5
1927 5,572.7 5,597.1 2.40 134.3
1928 5,386.6 5,479.7 2.40 131.5
1929 5,200.4 5,293.5 2.40 127.0
1930 5,014.3 5,107.4 2.40 122.6
1931 4,828.1 4,921.2 2.40 118.1
1932 4,642.0 4,735.1 2.40 113.6
1933 4,399.1 4,520.6 2.40 108.5
1934 4,156.2 4,277.7 2.40 102.7
1935 3,913.4 4,034.8 2.40 96.8
1936 3,670.5 3,792.0 2.40 91.0
1937 3,427.6 3,549.1 2.40 85.2
1938 3,259.4 3,343.5 2.40 80.2
1939 3,091.2 3,175.3 2.40 76.2
1940 2,596.9 2,844.1 2.40 68.3
1941 2,428.7 2,512.8 2.40 60.3
1942 2,260.5 2,344.6 2.40 56.3
1943 2,162.8 2,211.7 2.40 53.1
1944 2,065.1 2,114.0 2.40 50.7
1945 1,967.5 2,016.3 2.40 48.4
1946 1,869.8 1,918.7 2.40 46.0
1947 1,684.9 1,777.4 2.40 42.7
1948 1,452.5 1,568.7 2.40 37.6
1949 1,220.1 1,336.3 2.40 32.1
1950 1,050.1 1,135.1 2.40 27.2
NOTES BY COLUMN
Based on physical assets at the close of 1870 and 1881, and at June 30, 1890 and
1902 (Table F—13), at the close of 1907, 1912, and 1917 (Table F—14), and at the
close of 1922, 1927, 1932, 1937, 1942, 1947, 1949, and 1950 (Table F—is), with
estimates for intervening dates derived by linear interpolation. In the preparation
of estimates for the years 1938—41 inclusive, the value of New York City transit
lines transferred from private to public ownership in 1940 (326.2 millions) was
added to the 1942 value of physical assets prior to interpolation for the years
1938—41; the value of the New York City transit lines was then subtracted from
the interpolated figures for 1940 and 1941. Similarly, the value of Chicago transit
lines transferred from private to public ownership in 1947 was added to the 1947
value of physical assets prior to interpolation for the years 1943—46 inclusive.
2Two-year averages of column I centered in the second year. The figure for 1870
was derived on the assumption that the increase for 1870—71 was the same as for
1871—72.
3Based on estimates shown in Table F—12 for 1870, 1881, 1890, 1902, 1912, and
1922 with estimates for intervening years derived by linear interpolation. The






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1890 21.2 3.9 25.1
1891 25.4 4.6 30.0
1892 30.7 5.5 36.2
1893 36.0 6.4 42.4
1894 41.4 7.3 48.7
1895 46.8 8.2 55.0
1896 52.4 9.1 61.5
1897 58.0 10.0 68.0
1898 63.7 10.9 74.6
1899 69.4 11.9 81.3
1900 75.2 12.8 88.0
1901 81.1 13.7 94.8
1902 88.0 14.7 102.7
1903 95.8 ... 95.8
1904 104.5 ... 104.5
1905 113.1 ... 113.1
1906 121.6 ... 121.6
1907 130.6 .. 130.6
1908 136.5 ... 136.5
1909 139.8 ... 139.8






Physical Life through Consumption












1920 143.5 81.8 225.3
1921 141.1 82.1 223.2
1922 139.3 82.4 221.7
1923 139.0 82.3 221.3
1924 137.8 81.6 219.4
1925 136.7 80.9 217.6
1926 135.5 80.2 215.7
1927 134.3 79.5 213.8
1928 131.5 77.8 209.3
1929 127.0 75.2 202.2
1930 122.6 72.5 195.1
1931 118.1 69.9 188.0
1932 113.6 67.2 180.8
1933 108.5 64.2 172.7
1934 102.7 60.7 163.4
1935 96.8 57.3 154.1
1936 91.0 53.8 144.8
1937 85.2 50.4 135.6
1938 80.2 47.5 127.7
1939 76.2 45.1 121.3
1940 68.3 40.4 108.7
1941 60.3 35.7 96.0,
1942 56.3 33.3 89.6
1943 53.1 31.4 84.5
1944 50.7 30.0 80.7
1945 48.4 28.6 77.0
1946 46.0 27.2 73.2
1947 42.7 25.2 67.9
1948 37.6 22.3 59.9
1949 32.1 19.0 51.1
1950 27.2 16.1 43.3
Column 1is from Table F—16. Column 2 is the second column of that table multiplied
by the obsolescence rates derived in Table F—l8: 0.49 for 1890—1902, and 1.42 for 1920—50.
4.35APPENDIX G
Notes and Tables on the Derivation of Capital
Formation Data for Local Bus Lines
THE figures presented include bus lines operated by street and
electric railways, as well as independent local bus lines. Trolley bus
operations are not included here, but with electric railways. Invest-
ment in municipally owned bus lines is not included.
Gross Capital Expenditures in Current Prices
1942—1950
Gross capital expenditures for 1942—49 are based on American
Transit Association figures, adjusted to include bus property other
than buses and to exclude public investment. The figures are shown
in Table G—2; their derivation is given in Table F—3. Since data of the
American Transit Association were available only through 1949
(and only partially in this last year), a special estimate was required
for 1950. This estimate was derived by use of the relationship during
1947—49 between capital expenditures and the number of buses
delivered, with adjustment for price changes.
1922—1941: STREET RAILWAY AFFILIATES
Unlike the American Transit Association series, data available for
years prior to 1942 from the Electric Railway Journal and its successor,
the Transit Journal, do not include expenditures of independent bus
lines. The reported figures on expenditures of street railway affiliates
for buses were adjusted to include espenditures for bus property
other than vehicles, and to exclude expenditures of Canadian
companies (Table G—3).
1909—1941: INDEPENDENT BUS LINES
Only scanty data are available for the derivation of estimates of
capital formation by independent bus lines prior to 1942. Use was
made of the 1937 census data for book value of plant and equipment
of all independent bus lines in large cities. The growth of this
investment over the years was estimated by the use of annual data
for gross and net investment of New York City bus companies
1909—39 (Table G—5).
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Table G—4 shows the derivation of the estimates of gross capital
expenditures of independent bus lines for 1910—38. Estimates of
expenditures of independent bus lines for 1939—41 were obtained by
use of graphic correlation of such expenditures for 1929—38 with
expenditures of street railway affiliates and with time. Data for
independent bus lines and street railway affiliates together are
shown in Table G—6.
Gross Capital Expenditures in 1929 Prices
Gross capital expenditures in constant prices were obtained by
deflation of the current dollar figures with an index of cost of plant
and equipment. This index is based on series for motor vehicles,
commercial buildings, and garage equipment, as shown in Table
G—7. The weight for motor vehicles is based on the ratio of the value
of buses to all bus property as reported by companies in New York
State in 1948; the remaining weight was divided equally between
buildings and garage equipment.
Capital Consumption, Xet Capital Expenditures,
and Value of Plant and Equipment, 1929 Prices
Capital consumption in constant dollars was obtained on the
assumption of a uniform average life of thirteen years over the period,
derived from 1937 census data on depreciation expense. Gross
capital expenditures in 1929 dollars for each year were divided by
thirteen to find the annual capital consumption of each year's plant
and equipment additions (Table G—8, column 1). A first approxima-
tion to the total capital consumption for any year (given in column 2)
was obtained by summing the figures in column 1 for the thirteen
preceding years. Since the expenditures of any year may be centered
at the midpoint of the year, the figures shown in column 2 were
corrected by the use of two-year averages centered in the second
year (column 3).
Net capital expenditures were derived by subtracting the estimates
of capital formation from gross capital expenditures. The value of




Capital Consumption, fiet Capital Expenditures,
and Value of Plant and Equipment, Current Prices
Current dollar estimates of net capital expenditures were obtained
from the constant dollar figures inflated by the index of cost of plant
and equipment described above. Capital consumption, in current
prices, is the difference between gross and net capital expenditures,
both in current prices. The value of plant and equipment in current
prices is based on the series in constant prices inflated by the index
of cost of plant and equipment for the year preceding each January 1.
The final figures on capital formation in local bus lines are
presented by years, from 1910 through 1950, in Table G—l.TABLE G-l
Value of Plant and Equipment, Capital Formation, and Capital Consumption,
Local Bus Lines, Annual Data, 1910—1951
(millions of dollars)
VALUE OF PLANT
AND EQUIPMENT, GROSS CAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES
Current 1929 Current1929 Current 1929 Current1929
Tear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars
(1) (2) (3) (4) (5) (6) (7) (8)
1910 a 0.1 0.1 a 0.1 0.1
1911 0.1 0.1 0.1 0.1 a a 0.1 0.1
1912 0.3 0.2 0.1 0.1 a a 0.1 0.1
1913 0.4 0.3 0.3 0.2 a a 0.3 0.2
1914 0.7 0.5 0.2 0.2 0.1 0.1 0.1 0.1
1915 0.7 0.6 0.1 0.1 0.1 0.1 a a
1916 0.6 0.6 0.2 0.2 0.1 0.1 0.1 0.1
1917 0.7 0.7 0.4 0.4 0.1 0.1 0.3 0.3
1918 1.1 1.0 1.5 1.3 0.2 0.2 1.3 1.1
1919 2.5 2.1 1.2 0.9 0.4 0.3 0.8 0.6
1920 3.7 2.7 0.2 0.1 0.5 0.3 —0.3 —0.2
1921 3.9 2.5 1.0 0.7 0.4 0.3 0.6 0.4
1922 4.0 2.9 11.3 10.1 0.9 0.8 10.4 9.3
1923 13.6 12,2 22.2 20.6 2.1 1.9 20.1 18.7
1924 33.2 30.9 17.7 16.5 3.5 3.3 14.2 13.2
1925 47.3 44.1 19.9 18.9 4.9 4.7 15.0 14.2
1926 61.4 58.3 22.1 21.9 6.3 6.2 15.8 15.7
1927 74.7 74,0 18.4 18.9 7.6 7.8 10.8 11.1
1928 82.6 85.1 23.6 24.1 9.2 9.4 14.4 14.7
1929 97.7 99.8 21.1 21.1 11.1 11.1 10.0 10.0
1930 109.8 109.8 16.9 17.9 11.9 12.6 5.0 5.3
1931 108.7 115.1 16.6 18.7 12.4 14.0 4.2 4.7
1932 106.6 119.8 13.3 15.6 13.0 15.2 0.3 0.4
1933 102.5 120.2 16.1 19.6 13.6 16.5 2.5 3.1
1934 101.2 123.3 24.1 27.7 15.9 18.3 8.2 9.4
1935 115.3 132.7 42.2 50.2 17.6 20.9 24.6 29.3
1936 136.2 162.0 53.0 63.2 20.2 24.1 32.8 39.1
1937 168.7 201.1 41.1 45.6 24.2 26.8 16.9 18.8
1938 198.1 219.9 30.0 31.6 27.0 28.4 3.0 3.2
1939 211.9 223.1 47.0 50.3 28.0 30.0 19.0 20.3
1940 227.6 243.4 61.4 63.7 31.6 32.8 29.8 30.9
1941 264.4 274.3 85.4 83.1 37.8 36.8 47.6 46.3
1942 329.6 320.6 66.8 59.6 45.5 40.6 21.3 19.0
1943 380.4 339.6 19.7 17,5 47.3 42.0—27.6—24.5
1944 354.8 315.1 40.6 35,8 48.4 42.7—7.8 —6.9
1945 349.2 308.2 51.8 44.9 51.3 44.5 0.5 0.4
1946 355.8 308.6 97.0 72.0 64.1 47.6 32.9 24.4
1947 448.9 333.0 180.6114.9 83.3 53.0 97.3 61.9
1948 620.8 394.9 115.7 67.4 97.9 57.0 17.8 10.4
1949 695.5 405.3 55.8 31.2 100.9 56.4—45.1—25.2
1950 680.0 380.1 45.3 25.3 97.4 54.4—52.1—29.1
1951 627.9 351.0
(Notes to Table G—1 on next page)
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1Col. 2 inflated by index of cost of plant and equipment (Table G—7, ccl. 4), for
the year preceding each January 1.
2Derived by cumulating net capital expenditures, ccl. 8.
3, 6Tables 0—6 and 0-8.
4Col. 3 deflated by index of cost of plant and equipment (Table 0—7, col. 4).
5, 8Col. 3 minus col. 7; ccl. 4 minus ccl. 6.
7Ccl. 8 inflated by above index.APPENDIX G
TABLE G-2
Gross Capital Expenditures, Local Bus Lines, 1942—1950
(thousands of dollars)
EXPENDITURES,PRIVATELY OWNED LINES







1942 74,990 8,187 66,803
1943 33,600 13,919 19,681
1944 56,092 15,515 40,577
1945 74,710 22,914 51,796
1946 136,200 39,163 97,037
1947 230,260 49,692 180,568
1948 158,500 42,798 115,702
1949 76,400 20,630 55,770
1950 45,300
Columns 1 and 2 arc from Table F—3. Column 3: For 1942—49, col.1 minus col. 2. For
1950, estimate based on (a) number of buses delivered multiplied by the construction
cost index, and (b) the average ratio, for 1947—49, between capital expenditures and
comparable data for equipment delivered, adjusted for construction costs. The basic
figures are:
Index of Ratio,
Buses Plant and Column 1 Capital Column 4
Delivered Equipment Costs x Expenditures to
(number) (1929 =100) Column2 (millions) Column3
(1) (2) (3) (4) (5)
1947 12,029 157.2 18,910 180.6 0.009551
1948 7,009 171.6 12,027 115.7 0.009620
1949 3,358 178.9 6,007 55.8 0.009289




Gross Capital Expenditures, Local Bus Line Affiliates

































Column 1is from Table F—2, col. 5. Column 2 is column 1 times 0.9478, the ratio of
street railway track-mileage for 1923—32 in the United States, to the total for United
States and Canada (see footnote to Table F—2, column 7).
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TABLE G-4
Gross Capital Expenditures, Independent Local Bus Lines, 1910—1939
(thousands of dollars)




Total Xci Expendi- Expendi-
Tear Investment, Annual Depreciation lures lures,
Ending Independent Change (original(col. 2 + Calendar

























































































































































































































Net total investment for bus lines in New York City (Table G—5, col. 2) times
1.73328, the ratio, as of December 31, 1937, between total investment of inde-
pendent bus lines reported by the census (66,234 thousands) and gross investment
of all bus companies in New York City (38,213), as estimated by averaging the
figures for June 30, 1937 and June 30, 1938. The census figure includes municipal
lines; offsetting this overstatement of assets is the census exclusion of bus lines in
cities with population under 100,000 in 1930.
2 Derived from year-to-year changes shown in column 1.
3Gross total investment for bus lines in New York City (Table C-.5, col. I) times
1.73328, the December 31, 1937 ratio between total investment of independent bus
lines and investment of bus companies in New York City.
4Column 3 times 7.85 per cent. The depreciation rate was derived from the 1937
census figures for depreciation expense and total investment of the following
categories of bus operations (figures in thousands of dollars):
Depreciation
Investment Expense
Subsidiaries of street railways 30,214 2,495
Successors of street railways, other
corporate identity 46,959 3,974
All other 66,234 4,785
Total, above categories 143,407 11,254
6 Column 5 averaged for adjacent years.
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TABLE G-5








































Source: State of New York, Department of Public Service, Metropolitan Division,
Transit Commission, Report for the Calendar Year 1939.
446TABLE C-6
Gross Capital Expenditures, Current Dollars,



















1922 .9 10.4 11.3
1923 .9 21.3 22.2
1924 1.3 16.4 17.7
1925 1.9 18.0 19.9
1926 2.0 20.1 22.1
1927 1.9 16.5 18.4
1928 1.7 21.9 23.6
1929 1.2 19.9 21.1
1930 1.6 15.3 16.9
1931 3.3 13.3 16.6
1932 4.7 8.6 13.3
1933 3.8 12.3 16.1
1934 4.1 20.0 24.1
1935 10.0 32.2 42.2
1936 13.8 39.2 53.0
1937 9.8 31.3 41.1
1938 7.3 22.7 30.0
1939 12.2 34.8 47.0
1940 15.8 45.6 61.4










Column 1: For 1910—38, Table G—4, col. 6. For 1939—41, expenditures were derived by
means of graphic correlation of expenditures of independent bus lines for 1929—38 with
expenditures of street railway affiliates, and with time.
Column 2: Table G—3.
Column 3: For 1910—41, Co1.1 plus col. 2; for 1942—50, Table G—2.
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TABLE G—7
Index of Cost of Plant and Equipment, Local Bus Lines, 1910—1950
(1929—100)
Total
Motor Commercial Garage Plant and
rear Vehicles Buildings Equipment Equipment
(1) (21 (3) (4)
1910 130.4 48.0 66.7 117.3
1911 144.3 46.8 73.8 129.2
1912 135.0 45.5 69.0 121.0
1913 147.5 49.8 75.4 132.2
1914 125.0 50.8 75.4 113.9
1915 115.5 64.7 73.3 107.1
1916 107.6 71.1 81.7 102.0
1917 110.4 78.3 92.9 105.9
1918 121.0 79.6 126.8 117.8
1919 142.5 83.6 136.3 136.6
1920 160.7 103.9 169.0 156.3
1921 143.4 93.5 129.9 137.7
1922 116.6 87.0 92.7 111.8
1923 108.7 97.5 107.3 107.6
1924 107.5 96.5 116.6 107.3
1925 105.3 96.0 115.6 105.4
1026 100.0 100.5 109.3 100.9
1927 96.1 97.9 105.0 97.1
1928 97.1 97.5 105.8 97.9
1929 100.0 100.0 100.0 100.0
1930 94.0 99.0 93.1 94.4
1931 89.5 89.5 84.0 89.0
1932 87.1 78.1 75.6 85.3
1933 83.2 77.1 77.3 82.1
1934 87.6 85.1 82.1 86.9
1935 84.1 83.0 84.7 84.1
1936 83.3 83.6 89.2 83.9
1937 89.3 93.0 94.9 90.1
1938 95.4 95.5 91.1 95.0
1939 93.4 97.0 91.4 93.5
1940 96.7 97.5 92.8 96.4
1941 103.3 102.4 98.5 102.8
1942 112.5 113.8 105.9 112.0
1943 112.6 118.4 106.8 112.6
1944 113.2 119.4 108.5 113.3
1945 115.4 119.9 110.3 115.3
1946 133.7 144.2 135.4 134.8
1947 153.6 176.0 171.6 157.2
1948 168.0 189.0 187.0 171.6
1949 176.9 190.0 186.1 178.9
1950 176.0 187.5 196.4 178.9
(Notes to Table C—7 on next page)
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NOTES BY COLUMN
BLS wholesale price index for motor vehicles for 1913—50, extrapolated to 1910 by
use of Shaw's index for industrial machinery and equipment. (William H. Shaw,
Value of Commodity Output since 1869, National Bureau of Economic Research, 1947.)
2 George A. Fuller Co. index of costs of commercial buildings, 1913—50 (published
in Engineering .Wews-Record), extrapolated to 1910 by use of the Engineering News-
Record building cost index.
3 Marshall and Stevens Co. index of costs of garage equipment, 19 13—50 (published
in Engineering .Wews-Record), extrapolated to1910 by use of Shaw's index for
industrial machinery and equipment.
4Columns 1, 2, and 3 combined with weights of 82, 9, and 9 per cent respectively.
The weight for motor vehicles is based on the ratio of the value of buses to the
value of all bus property for companies in New York State in 1948 (data derived
from Annual Report of the New York State Public Service Commission); the
remaining weight was divided equally between structures and garage equipment.
449TABLE G-8




Each Tear's Sums of Capital
Year Capital Additions Columnb Consumptionc
(1) (2) (3)
1910 0.01 0.01 d
1911 .01 .02 d
1912 .01 .03 d
1913 .02 .05 d
1914 .02 .07 0.1
1915 .01 .08 .1
1916 .02 .10 .1
1917 .03 .13 .1
1918 .10 .23 .2
1919 .07 .30 .3
1920 .01 .31 .3
1921 .05 .36 .3
1922 .78 1.14 .8
1923 1.58 2.71 1.9
1924 1.27 3.97 3.3
1925 1.45 5.41 4.7
1926 1.68 7.07 6.2
1927 1.45 8.50 7.8
1928 1.85 10.34 9.4
1929 1.62 11.94 11.1
1930 1.38 13.29 12.6
1931 1.44 14.63 14.0
1932 1.20 15.76 15.2
1933 1.51 17.26 16.5
1934 2.13 19.34 18.3
1935 3.86 22.42 20.9
1936 4.86 25.70 24.1
1937 3.51 27.94 26.8
1938 2.43 28.92 28.4
1939 3.87 31.11 30.0
1940 4.90 34.56 32.8
1941 6.39 39.10 36.8
1942 4.58 42.06 40.6
1943 1.35 42.03 42.0
1944 2.75 43.34 42.7
1945 3.45 45.59 44.5
1946 5.54 49.62 47.6
1947 8.84 56.33 53.0
1948 5.18 57.65 57.0
1949 2.40 55.19 56.4
1950 1.95 53.63 54.4
aGrosscapital expenditures in 1929 dollars (Table C—i, col. 4) divided by thirteen.
An average life of thirteen years was derived from 1937 census data on depreciation
expense. See footnote to Table G—4, col. 4.
bFor1910—22, cumulative totals of col.Ifor all preceding years; for 1923—50,
cumulative totals of col. I for the thirteen preceding years.
Two-yearaverages of col. 2 centered in the second year.
dUnder$100,000.
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Table on the Derivation of Capital Formation
Data for All Other Regulated IndustriesAPPENDIX H
TABLEH-I
Valueof Plant and Equipment, Capital Formation, and Capital Consumption,
All Other Regulated Industries, Annual Data, 1870—1950
(in millions)
VALUE OF PLANT
AND EQUIPMENT, GROSS CAPITAL CAPITAL NET CAPITAL
JANUARY 1 EXPENDITURES CONSUMPTION EXPENDITURES
Current 1929 Current1929Current1929Current1929
rear DollarsDollarsDollarsDollarsDollarsDollarsDollarsDollars















































































































































































































































































































































































































































































































































































































































































































































































2,479 1,341 1,308 720 1,171 621
Derived by subtracting totals for steam railroads, electric light and power, telephones,


















































Notes and Tables on the Derivation of Output
and Capital-Product Ratios for All Regulated
Industries and Components
Derivation of Output Data for All Regulated
Industries and Components
THE output figures presented here represent "gross" output; that is,
they are based on the total physical outputs of the individual
industries, expressed in terms of 1929 price levels, without deduction
for the cost of fuel, materials, and services purchased from other
industries or for depreciation. The estimates forall regulated
industries in the aggregate were built up from subtotals for (1)
transportation and (2) communications and other public utilities.
The output index for transportation for 1890 and for the years
1920—40 is from Harold Barger, The Transportation Industries, 1889—
1946.'Thisindex was interpolated for the years 1891—1919 by
reference to totals for steam railroads and street and electric railways
combined (Table 1—2). The index was completed for the years
1941—45 by use of an index of total transportation, except water,
compiled from Barger's figures for individual industries, as shown in
Table 1—3, and extrapolated to 1950 by use of an index compiled by
the Department of Commerce. Total transportation output was
expressed in terms of 1929 dollars by multiplying the output index
with estimated 1929 operating revenues (Table 1—4).
Output for the communications and public utilities group was
obtained by combining output series for electric light and power, gas,
and telephones (all in terms of 1929 dollars) and adjusting the totals
for these three industries to include other communications and public
utilities. The latter adjustment was made in Table 1—5 on the basis
of the ratios of estimated output, in current dollars, of the three
industries to output of all communications and public utilities, in
current dollars.
The output figures for electric light and power and telephones are
described in detail below. The output index for gas (Table 1—6) for
1899—1942 is from Jacob M. Gould, Output and Productivity in the
Electric and Gas Utilities, 1899_1942,2 and was extended here to 1950
(Table 1—7).
Estimates of the ratios of output in current dollars of electric light
'National Bureau of Economic Research, 1951.
'National Bureau of Economic Research, 1946.
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and power, gas, and telephones to total communications and public
utilities for 1929—50 are shown in Table 1—8, and the derivation of
the component series is shown in Tables 1—9 through I—i 1. The
adjustment required for the earlier years in order to raise the totals
for the three industries to include other communications and public
utilities was estimated, in the manner indicated in the footnote to
column 5, Table 1—5, by use of information on book value of plant
and equipment for the three industries and for all communications
and public utilities (Table 1—12).
Individual Industries
STEAM RAILROADS
The sources of the output figures for railroads arc described in my
Trends and Cycles in Capital Formation by United States Railroads, 1870—
1950 (National Bureau of Economic Research, Occasional Paper 43,
1954).
ELECTRIC LIGHT AND POWER
Output of the electric light and power industry is shown in Table
1—16 in index form and in terms of 1929 dollars. The index of output
was obtained for 1902, 1907, and 1912—32 from Gould. The Gould
index embraces publicly owned electric utilities as well as private
companies; however, since the trend in current generated for private
companies is virtually identical with the trend for all companies
(private and public) through 1932, it has been used here through
this date. Gould's index is based on sales of electric energy to ultimate
consumers, with sales to various classes of consumers weighted
separately in accordance with revenue per kilowatt-hour.
The index of output for the period prior to 1902 was obtained
from a series for net current generated (total generated less losses).
This series is based on data shown by the Electrical World for 1887,
1892, 1897, and 1902; estimates for intervening years were derived
by geometric interpolation (Table 1—17). Annual figures for the
period 1902—12 were derived by interpolation of Gould's index with
annual estimates of generating capacity which we compiled in the
course of the preparation of estimates of gross capital expenditures.
The derivation of the output index for 1932—50 is shown in Tables
1—18 and 1—19. A weighted Edgeworth index was prepared for the
years 1937, 1942, 1947, and 1950 from data on sales of electricity to
three classes of ultimate consumers. The production index was
interpolated between 1932 and 1937 by use of data for current
generated by privately owned utilities and between 1937 and 1950
456APPENDIX I
by means of figures for sales to ultimate consumers by Class A and
Class B privately owned utilities.
TELEPHONES
Output of the telephone industry is shown in Table 1—20, in index
form and in terms of 1929 dollars.
The output index was derived for 1890 and quinquennially 1902—
37 by use of census data for number of local and toll calls, combined
with 1927 unit revenues as weights (Table 1—21). Data for 1902—22
were adjusted for completeness of coverage, as shown in columns 4
and 5 of Table 1—21. This index was interpolated for the remaining
years in the period 1890—1937 by means of data for number of
telephone conversations reported by the Bell system. It was extra-
polated for 1938—50 by use of the Bureau of Labor Statistics output
index for Class A carriers; the BLS measure is based on number of
local and toll calls, combined with 1939 revenue per call as weights.
STREET AND ELECTRIC RAILWAYS
Output of street and electric railways for the years 1890—1950, is
shown in Table 1—22. The data refer to privately owned lines only.
The index for street and electric railways. was derived by combining
series for number of passengers (Table 1—23) and freight car-miles
(Table 1—24) with 1939 unit-revenues as weights. The resulting
index, available quinquennially for 1902—22 and annually for 1926—
50 was interpolated for other years of the period 1907—37 and extra-
polated for the year 1890 by use of an index of passenger traffic alone
(Table 1—25). The index was interpolated for the intervening years,
1891—1901 and 19Q3—06, by reference to output of other transporta-
tion and utility industries—---railroads, electric light and power, and
telephones (Table 1—25). Trolley bus operations are included. It was
necessary to make special estimates of passenger traffic for 1937—50,
as shown in Table 1—26.
LOCAL BUS LINES
Output of bus lines (Table 1—27) is based on number of revenue
passengers reported by the American Transit Association for 1922—
37. As in the case of street railways, the special estimates of traffic
shown in Table 1—26 were needed for 1938—50.
ALL OTHER
Output for"all other" transportation, communications, and
utilities was obtained by subtracting from the data for all utilities
the totals for steam railroads, electric light and power, telephones,
street and electric railways, and local bus lines.
457TABLE I—i
Output and Capital-Product Ratios, All Regulated Industries,
Annual Data, 1890—1950





















1890 1,545 172 1,717 9.50
1891 1,674 183 1,857 9.02
1892 1,784 190 1,974 8.72
1893 1,756 194 1,950 9.33
1894 1,674 210 1,884 10.23
1895 1,784 222 2,006 9.84
1896 1,867 237 2,104 9.45
1897 2,014 258 2,272 8.79
1898 2,281 289 2,570 7.82
1899 2,547 334 2,881 7.06
1900 2,777 385 3,162 6.57
190L 2,980 478 3,458 6.15
1902 3,265 525 3,790 5.74
1903 3,458 580 4,038 5.52
1904 3,651 637 4,288 5.33
1905 4,055 719 4,774 4.93
1906 4,561 831 5,392 4.52
1907 4,672 914 5,586 4.57
1908 4,580 945 5,525 4.85
1909 4,938 1,007 5,945 4.70
1910 5,306 1,072 6,378 4.55
1911 5,435 1,133 6,568 4.64
1912 5,839 1,223 7,062 4.49
1913 6,097 1,282 7,379 4.47
1914 5,904 1,363 7,267 4.68
1915 6,281 1,374 7,655 4.52
1916 7,182 1,611 8,793 3.94
1917 7,909 1,796 9,705 3.59
1918 8,148 1,899 10,047 3.52
1919 7,835 1,996 9,831 3.59
1920 8,607 2,126 10,733 3.27
1921 6,768 2,045 8,813 3.98
1922 7,357 2,248 9,605 3.65
1923 8,525 2,580 11,105 3.19
1924 8,194 2,83 10,977 3.34






Tear Tran.cportationPublic Utilities Total 1929 DOLLARS
(1) (2) (3) (4)
1925 8,525 3,048 11,573 3.28
1926 9,030 3,413 12,443 3.14
1927 8,865 3,702 12,567 3.20
1928 8,865 3,962 12,827 3.23
1929 9,196 4,325 13,521 3.14
1930 8,111 4,315 12,426 3.53
1931 6,851 4,219 11,070 4.08
1932 5,518 3,823 9,341 4.86
1933 5,849 3,770 9,619 4.65
1934 6,354 3,921 10,275 4.26
1935 6,603 4,176 10,779 3.98
1936 7,771 4,613 12,384 3.41
1937 8,442 4,902 13,344 3.15
1938 7,440 4,747 12,187 3.47
1939 8,359 5,145 13,504 3.10
1940 9,444 5,652 15,096 2.76
1941 11,532 6,360 17,892 2.32
1942 14,548 6,936 21,484 1.96
1943 17,132 8,010 25,142 1.68
1944 17,969 8,297 26,266 1.58
1945 17,721 8,432 26,153 1.58
1946 16,047 8,812 24,859 1.66
1947 16,856 9,893 26,749 1.56
1948 16,939 10,709 27,648 1.56
1949 15,394 10,993 26,387 1.72
1950 16,700 12,172 28,872 1.63
NOTES.BY COLUMN
Index shown in Table 1—2 times 1929operatingrevenue derived in Table 1—4.
2 Table 1—5.
3For 1890—1950: Column 1 pIus column 2; data extrapolated to 1880 by use of
figures for railroad output, Table 1—13.




Derivation of Output, Total Utilities: Transportation Output, 1890—1950






















16.8 1890 1,534 20.7 0.81 16 16.8
1891 1,652 22.3 • .8148 18.2
1892 1,756 23.7 .8181 19.4
1893 1,722 23.2 .8213 19.1
1894 1,638 22.1 .8246 18.2
1895 1,734 23.4 .8278 19.4
1896 1,809 24.4 .8310 20.3
1897 1,944 26.2 •.8343 21.9
1898 2,197 29.6 .8375 24.8
1899 2,445 33.0 .8408 27.7
1900 2,655 35.8 .8440 30.2
1901 2,840 38.3 .8472 32.4
1902 3,091 41.7 .8505 35.5
1903 3,271 44.1 .8537 37.6
1904 3,431 46.3 .8570 39.7
1905 3,802 51.3 .8602 44.1











1909 4,555 61.5 .8732 53.7
1910 4,878 65.8 .8764 57.7
1911 4,979 67.2 .8796 59.1
1912 5,332 71.9 .8829 63.5
1913 5,542 74.8 .8861 66.3
1914 5,355 72.2 .8894 • 64.2
1915 5,668 76.5 .8926 68.3
1916 6,466 87.2 .8958 78.1
1917 7,093 95.7 .8991 86.0
1918 7,275 98.2 .9023 88.6
1919 6,975 94.1 .9056 85.2













Steam Railroads and Street and




































1 Harold Barger, The Transportation Industries, 1889—1946; base shifted. The figure
shown by Barger for 1889 is used here for 1890 since the data for the principal
components, railroads and street railways, refer to the year ending June 30, 1890.
2 Table 1—13, column 2, plus Table 1—22, column 2..
5Column 1for available years. For 1891—1919, column 3 times column 4; for
1941—45, from Table 1—3. For 1947—50, derived by linking to column 1 the index







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4.Street and electric railways 856
5.Local bus lines 165
6.Highway passenger transportation, not elsewhere classified 165









1, 4,See output data for individual industries, Tables 1—13, 1—22, and 1—27.
5
2, 3Interstate Commerce Commission, Statistics of Railways in the United States.
6 Approximate estimate. Data shown in Bus Facts (National Association of Motor
Bus Operators) for the late 1930's indicate that operating revenues for intcrcity
bus lines were 70 to 80 per cent of those for city bus lines. Since line 6 also
encompasses taxicabs we have assumed total revenues for this category the same
as for local bus lines.
7 An estimate of revenues for intercity trucking (160 million) was obtained from
Barger's estimate of ton-miles (4 billion) and his estimate of 1939 revenue per
ton-mile (four cents). Since we wish to include local for-hire trucking an4 ware-
housing, this estimate was multiplied by 1.2176. The latter figure represents the
ratio between (a) 1939 revenues for trucking and warehousing (1,080 million,
based on the Commerce Department figure of 728 million for corporate sales,
increased 48.3 per cent to include noncorporate business) and (b) Barger's 1939
revenue figure for intercity trucking (887 million).
The final figure obtained is far below the Commerce Department estimate o
1929 corporate sales for the trucking and warehousing industry. Since estimates
of the level of activity in this industry for this period vary widely, we base our
estimate of 1929 revenues mainly on Barger's figures so that it may be consistent
with our output index.
8—11Commerce Department estimates of corporate sales (National Income, 1951 edition).
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TABLE 1-5
Derivation of Output, All Regulated Industries:
Output, Communications, and Public Utilities, 1890-4950
(millions of 1929 dollars)
Coverage ofOutput, All
Total Corn-Communica-
Electric Total, municationstions and
Light and Columns and Public Public
Tear Power Gas Telephones 1—3 Utilities Utilities
(1) (2) (3) (4) (5) (6)
1890 7 58 15 80 0.464 172
1891 8 64 18 90 .493 183
1892 9 69 21 99 .522 190
1893 10 75 22 107 .551 194
1894 13 82 27 122 .580 210
1895 15 89 31 135 .609 222
1896 18 97 36 151 .637 237
1897 22 105 45 172 .666 258
1898 28 114 59 201 .695 289
1899 36 124 82 242 .724 334
1900 46 (151) 93 290 .753 385
1901 58 178 129 365 .764 478
1902 72 168 167 407 .775 525
1903 85 189 181 455 .785 580
1904 98 201 208 507 .796 637
1905 110 210 260 580 .807 719
1906 123 234 323 680 .818 831
1907 138 258 362 758 .829 914
1908 156 274 363 793 .839 945
1909 175 296 385 856 .850 1,007
1910 195 313 415 923 .861 1,072
1911 217 329 442 988 .872 1,133
1912 239 366 475 1,080 .883 1,223
1913 250 381 506 1,137 .887 1,282
1914 280 402 532 1,214 .891 1,363
1915 306 411 513 1,230 .895 1,374
1916 388 462 .598 1,448 .899 1,611
1917 451 509 664 1,624 .904 1,796
1918 578 501 645 1,724 .908 1,899
1919 663 528 629 1,820 .912 1,996
1920 723 542 682 1,947 .916 2,126
1921 668 494 719 1,881 .920 2,045
1922 758 534 785 2,077 .924 2,248
1923 920 579 872 2,371 .919 2,580
1924 1,010 601 930 2;.54l .913 2,783
1925 1,169 612 987 2,768 .908 3,048
1926 1,353 674 1,055 3,082 .903 3,413
1927 1,504 711 1,109 3,324 .898 3,702
l28 1,647 737 1,150 3,534 .892 3,962
1929 1,840 786 1,210 3,836 .887 4,325





Electric Total, municationstions and













1930 1,905 797 1,190 3,892 0.902 4,315
1931 1,876 777 1,140 3,793 .899 4,219
1932 1,706 727 1,038 3,471 .908 3,823
1933 1,756 695 968 3,419 .907 3,770
1934 1,881 723 988 3,592 .916 3,921
1935 2,047 751 1,023 3,821 .915 4,176
1936 2,343 786 1,083 4,212 .913 4,613
1937 2,531 815 1,139 4,485 .915 4,902
1938 2,411 795 1,152 4,358 .918 4,747
1939 2,669 836 1,213 4,718 .917 5,145
1940 2,971 906 .1,300 5,177 .916 5,652
1941 3,433 950 1,436 5,819 .915 6,360
1942 3,815 1,040 1,533 6,388 .921 6,936
1943 4,437 1,272 1,620 7,329 .915 8,010
1944 4,651 1,210 1,673 7,534 .908 8,297
1945 4,585 1,262 1,801 7,648 .907 8,432
1946 4,590 1,299 2,112 8,001 .908 8,812
1947 5,234 1,460 2,279 8,973 .907 9,893
1948 5,794 1,576 2,429 9,799 .915 10,709
1949 5,991 1,619 2,493 10,103 .919 10,993
1950 6,806 1,826 2,591 11,223 .922 12,172
NOTES BY COLUMN
1, 3Data compiled in this study (Tables 1—16 and 1—20).
2For 1899 and 1901—50, index shown in Table 1—6 times 786 million, 1929 revenue
as shown by J. M. Gould, Output and Productivity in the Electric and Gas Utilities,
1899—1942. For 1900, derived by linear interpolation; an estimate for 1889 (54
million) was obtained by extrapolating the 1899 figure with the change in book
value of plant and equipment for manufactured gas (see Table B—8, capital
formation for total); data for 1890—98 were derived by geometric interpolation
between estimates for 1889 and 1899.
5For 1929—50, Table I—S. For 1922: derived from the 1929 total for telephones,
electric light and power, and gas (Table 1-8) as a ratio of total communications
and public utilities excluding radio (it was assumed radio was of negligible impor-
tance in 1922). For 1890, 1900, and 1912: extrapolated from 1922 by use of ratios
of book value of industries included in the output index to total book value,




Derivation of Output, Total Utilities:










1899 15.8 1925 77.8
. 1926 85.8
1900 ... 1927 90.4
1901 22.7 1928 93.8
1902 21.4 1929 100.0
1903 24.0
1904 25.6 1930 101.4
1905 26.7 1931 98.9
1906 29.8 1932 92.5
1907 32.8 1933 88.4





1910 39.8 1937 103.7
1911 41.8 1938 101.1
1912 46.6 1939 106.3
1913 48.5
1914 51.1 1940 115.3
1915 52.3 1941 120.9
1916 58.8 1942 132.3
1917 64.7 1943 161.8





1920 69.0 1947 185.8
1921 62.9 1948 200.5
1922 67.9 1949 206.0
1923 73.7
1924 76.5 1950 232.3














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Derivation of Output, All Regulatd Industries:






























































































1For 1929: Table 1—20, footnote to column 2. For 1932 and 1937, Census of
Electrical Industries.
2 Federal Communications Commission, Statistics of the Communications Industry in the
United Sga:es.
4Column 1 for available years; for other years, column 2 times column 3.
469APPENDIX I
TABLE 1-10
Derivation of Output, All Regulated Industries:







































































































Includes revenue from electric service to ultimate consumers and miscellaneous electric-
service revenues.
NOTES BY COLUMN
I For 1929: Table 1—16, footnote to column 2. For 1932 and 1937, Census of Electrical
Industries. Data cover revenue from sales of electric energy to ultimate consumers
and miscellaneous electric-service revenues of private companies.
2 Edison Electric Institute, Statistical Bulletins.
4Column 1 for available years; for other years, column 2 times column 3.
5 Federal Power Commission, Statistics of Electric Utilities in the United States.
6 Column 5 divided by 0.98, estimated coverage of Class A and B utilities.
470TABLE I—li








1929 444 342 786
1930 447 353 800
1931 435 335 770
1932 411 315 726
1933 378 302 680
1934 • 375 328 703
1935 372 356 728
1936 358 413 771
1937 360 441 801
1938 360 417 777
1939 365 449 814
1940 379 493 872
1941 388 526 914
1942 411 584 995
1943 420 644 1,064
1944 431 677 1,108
1945 468 679 1,147
1946 492 713 1,205
1947 536 848 1,384
1948 566 995 1,561
1949 576 1,091 1,667
1950 568 1,360 1,928
Source: American Gas Association. Data for each year for each component are for
establishments producing manufactured gas or distributing natural gas in that year,
except that manufactured gas data for 1929—3 1are for plants manufacturing gas in
1931, and natural gas data for 1929—33 are for plants distributing natural gas in 1933.
TABLE 1-12
Derivation of Output, All Regulated Industries:
Book Values of Plant and Equipment, Communications and Public Utilities
(in millions)
1890 1900 1912 1922
1.Electric light and power 67 357 1,877 3,805
2.Gas 201 445 825 1,420
3.Telephones 69 386 1,047 2,139
4.Total (lines 1—3) 337 1,188 3,749 7,364
5.Water supply 237 255 275 343
6.Irrigation 63 102 343 523
7.Telegraph 147 156 216 350
8.Radio 20
9.Total (lines 1—3 and 5—8) 784 1,701 4,583 8,600
10.Ratio, line 4 to line 9 0.430 0.698 0.8 18 0.856
Source: All data are from Simon Kuznets, National Product since 1869 (National Bureau
of Economic Research, 1946), except figures for gas and radio which are from Table B—6
(lines 7 and 9, and note on "all other").
471APPENDIX I
TABLE 1-13
Output and Capital-Product Ratios, Steam Railroads, Annually, 1880—1950








rear (1929 =100) (millions) 1929 Dollars
(1) (2) (3)
1880 9.3 610 15.95
1881 10.3 675 15.10
1882 11.3 741 14.83
1883 12.0 787 14.79
1884 12.6 826 14.59
1885 13.6 892 13.76
1886 15.1 990 12.52
1887 16.6 1,088 11.61
1888 17.6 1,154 11.28
1889 19.2 1,259 10.60
1890 21.1 1,383 9.84
1891 22.7 1,488 9.33
1892 24.1 1,580 8.97
1893 23.6 1,547 9.61
1894 22.4 1,469 10.64
1895 23.7 1,554 10.17
1896 24.7 1,619 9.67
1897 26.5 1,737 8.89
1898 29.9 1,960 7.78
1899 33.2 2,177 6.94
1900 36.0 2,360 6.43
1901 38.4 2,518 6.07
1902 41.7 2,734 5.62
1903 44.0 2,885 5.35
1904 46.0 3,016 5.15
1905 50.8 3,330 4.71
1906 56.6 3,711 4.31
1907 57.6 3,776 4.36
1908 55.9 3,665 4.67
1909 60.2 3,947 '4.49
1910 64.5 4,229 4.35
1911 65.5 4,294 4.47
1912 70.3 4,609 4.31
1913 73.0 4,786 4.27
1914 70.1 4,596 4.59
1915 75.0 4,917 4.34
1916 86.3 5,658 3.77
1917 95.1 6;235 3.42
1918 98.0 6,425 3.34
1919 92.8 6,084 3.52APPENDIX I
TABLE 1—13 (concluded)
Output Output, Capital-Product
Index 1929 Dollars Ratios,
Year (1929 =100) (millions) 1929 Dollars
(1) (2) (3)
1920 102.2 6,700 3.17
1921 77.7 5,094 4.16
1922 82.9 5,435 3.91
1923 98.0 6,425 3.31
1924 92.4 6,058 3.60
1925 97.2 6,372 3.48
1926 102.4 6,713 3.35
1927 98.4 6,451 3.54
1928 98.1 6,431 3.60
1929 100.0 6,556 3.57
1930 85.7 5,618 4.23
1931 69.2 4,537 5.32
1932 52.4 3,435 7.00
1933 55.0 3,606 6.58
1934 59.7 3,914 5.97
1935 62.6 4,104 5.62
1936 75.5 4,950 4.60
1937 80.9 5,304 4.27
1938 65.9 4,320 5.26
1939 74.8 4,904 4.59
1940 83.0 5,441 4.10
1941 105.4 6,910 3.22
1942 147.3 9,657 2.31
1943 177.3 11,624 1.93
1944 182.5 11,965 1.86
1945 169.8 11,132 2.00
1946 142.0 9,310 2.38
1947 147.0 9,637 2.28
1948 141.9 9,303 2.37
1949 117.4 7,697 2.89
1950 128.9 8,451 2.66
NOTES BY COLUMN
For 1880—89, averages of data for adjacent fiscal years shown in Table 1—14. For
1890—1915: from Harold Barger (The Transportation Industries, 1889—1946), with
index base shifted to 1929 and data for fiscal years averaged. For 1916—46, Barger
index, base shifted. For 1947—50, from Table 1—15, base shifted.
2Column 1times railway operating revenues in 1929—6,556 millions. The 1929
revenue figure is based on data reported by the Interstate Commerce Commission
for all railroads (6,486 millions) adjusted to include railroads not reporting to
icc by use of the ratio of track-mileage of reporting companies to track-mileage of
all companies (0.9893).






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tear (1929 =100) (millions) 1929 Dollars
(1) (2) (3)
1887 0.28 5.2 4.42
1888 0.31 5.7 6.89
1889 0.35 6.4 9.33
1890 0.39 7.2 12.06
1891 0.43 7.9 15.51
1892 0.48 8.8 17.25
1893 0.57 10.5 18.40
1894 0.69 12.7 18.08
1895 0.82 15.1 17.48
1896 0.98 18.0 17.28
1897 1.17 21.5 16.12
1898 1.51 27.8 14.69
1899 1.98 36.4 13.46
1900 2.48 45.6 12.48
1901 3.18 58.5 10.91
1902 3.9 71.8 10.38
1903 4.6 84.7 10.33
1904 5.3 97.5 10.26
1905 6.0 110.4 10.24
1906 6.7 123.3 10.28
1907 7.5 138.0 10.24
1908 8.5 156.4 10.03
1909 9.5 174.8 10.27
1910 10.6 195.1 10.47
1911 11.8 217.2 10.64
1912 13.0 239.3 10.88
1913 13.6 250.3 11.68
1914 15.2 279.8 10.83
1915 16.6 305.5 10.26
1916 21.1 388.3 8.18
1917 24.5 450.9 7.13
1918 31.4 577.9 5.85
1919 36.0 662.6 5.00
1920 393 723.3 4.51
1921 36.3 668.1 5.00
1922 41.2 758.3 4.50
1923 50.0 920.3 3.95
1924 54.9 1,010.4 4.10
1925 63.5 1,168.7 4.05
1926 73.5 1,352.8 3.87
1927 81.7 1,503.7 3.78
1928 89.5 1,647.2 3.73
1929 100.0 1,840.5 3.55
































































































1950 369.8 6,806.2 1.30
Column 1: For 1887—1912, Table 1—17; for 1913—32, from J. M. Gould (Output and
Productivity in the Electric and Gos Utilities, 1899—1942). For 1933—50, Table 1—19.
Column 2: Column I times 1,840.5 (millions), 1929 revenue from sales to ultimate
consumers plus miscellaneous electric-service revenues. This figure is based on 1929
revenues as reported by the Edison Electric Institute (Statistical Bulletin No. 13); the
EELfigureswere adjusted to the census level by the use of the average ratio (0.94942)
between the two series in 1927 and 1932. The basic figures are (in millions of dollars):
Census: Revenue from
Sales to Ultimate Consumers Edison Electric




Column 3: Ratios of value of plant and equipment in 1929 dollars (Table D—l) to














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Production Current Ultimate Ratio, and Interpolations,
Index GeneratedConsumers Column1to Production
Tear (1929 100)(millions of kw-h) Col. 2 Col. 3 Index
(1) (2) (3) (4) (5) (6)
1932 92.7 74,488 0.0012445 92.7
1933 76,668 .0012445 95.4
1934 82,079 .0012446 102.2
1935 89,330 .0012446 111.2
1936 102,293 .0012447 127.3
1937 137.5 110,464 92,012 .00124470.0014944 137.5
1938 87,811 .0014923 131.0
1939 97,314 .0014902 145.0
1940 108,420 .0014882 161.4
1941 125,527 .0014861 186.5
1942 207.3 139,690 .0014840 2073
1943 161,285 .0014949 241.1
1944 167,812 .0015058 252.7
1945 164,250 .0015168 249.1
1946 163,247 .0015277 249.4
1947 284.4 184,847 .0015386 284.4
1948 203,018 .0015505 314.8
1949 208,297 .0015625 325.5
1950 369.8 234,881 .0015744 369.8
NOTES BY COLUMN
1 For 1932, J. M. Gould, Output and Productivity in the Electric and Gas Utilities, 1899—
1942. For 1937, derived by multiplying the 1932 index by the index derived in
Table 1—18. For 1942—50, derived by multiplying the 1937 index by the index
derived in Table 1—18.
2 FPC, Production of Electric Energy and Capacity of Generating Plants. Data cover privately
owned utilities.
3 FPC, Statistics of Electric Utilities in the United States. Data cover Class A and B utilities.
6 Column 1 for available years. For 1933—36, column 2 times column 4; for 1938—49,
column 3 times column 5.
481APPENDIX I
TABLE 1-20
Output and Capital-Product Ratios, Telephones, Annually, 1890—1950
Output Output, Capital-Product




































































































































































































































































1950 214.2 2,591 1.85
Column 1: For 1890—1937, Table 1—2 1, column 8, base shifted. Index was extrapolated
to 1950 by use of the BLS index for Class A carriers, which is based on local and toll calls
corn bined with 1939 unit-revenues as weights (Producliuity Trends in Selected industries:
Indexes through 1950).
Column 2: Column 1 times 1929 operating revenue—l,210 millions. The 1929 revenue
figure is based on operating revenues of all companies reporting to icc, adjusted to the





Column 3: Ratios of value of plant and equipment in 1929 dollars (Table E—1) to














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Output and Capital-Product Ratios, Street and Electric Railways,
Annually, 1890—1950
Output Output, Capital-Product
Index 1929 Dollars Ratio,
Tear (1929 =100) (millions) 1929 Dollars
(1) (2) (3)
1890 17.6 150.6 3.33
1891 19.2. 164.3 3.50
1892 20.6 176.4 3.80
1893 20.4 174.7 4.48
1894 19.7 168.5 5.43
1895 21.1 180.4 5.94
1896 22.3 190.4 6.55
1897 24.2 207.2 6.95
1898 27.7 237.2 6.92
1899 31.4 268.4 6.85
1900 34.5 294.8 6.85
1901 37.6 322.0 6.80
1902 41.7 357.0 6.62
1903 45.1 386.1 6.58
1904 48.5 415.2 6.61
1905 55.1 471.6 6.30
1906 63.1 540.0 5.93
1907 66.2 566.3 6.04
1908 66.8 571.5 6.38
1909 71.1 608.3 6.16
1910 75.9 649.3 5.77
1911 80.1 685.3 5.57
1912 84.5 722.9 5.32
1913 88.4 756.3 5.06
1914 88.7 758.8 5.06
1915 87.8 751.1 5.12
1916 94.4 807.6 4.78
1917 100.3 858.1 4.47
1918 99.3 849.5 4.51
1919 104.1 890.6 4.29
1920 109.1 933.4 4.01
1921 102.4 876.0 4.13
1922 108.7 929.9 3.74
1923 111.0 949.6 3.58
1924 108.7 929.9 3.57
1925 107.2 917.1 3.49
1926 107.2 917.1 3.36
1927 104.8 896.6 3.30
1928 101.2 865.8 3.29
1929 100.0 855.5 3.21











1930 91.2 780.2 3.39
1931 80.6 689.5 3.71
1932 67.7 579.2 4.24
1933 62.9 538.1 4.31
1934 65.3 558.6 3.90
1935 64.2 549.2 3.76
1936 66.3 567.2 3.48
1937 63.3 541.5 3.52
1938 58.7 502.2 3.66
1939 58.3 498.8 3.55
1940 57.7 493.6 3.49
1941 49.8 426.0 3.18
1942 60.5 517.6 2.51
1943 74.9 640.8 1.90
1944 78.0 667.3 1.71
1945 78.0 667.3 1.61
1946 76.3 652.7 1.56
1947 70.1 599.7 1.62
1948 54.6 467.1 1.81
1949 44.7 382.4 2.12
1950 39.6 338.8 2.28
Column 1: For 1890—1926, Table 1—25, columns 7 and 3. For 1927—50, derived by
combining series for number of passengers (Table 1—23) and freight car-miles (Table
1—24) with 1939 unit-revenues as weights (7 cents per passenger and 51 cents per freight
car-mile), as shown by Barger in The Transportation Industries, 1889—1946.
Column 2: For 1890—1907, Table 1—25, column 6. For 1908—37: column Iof this
table times 855.5 millions, estimated railway operating revenue in 1929. The estimate
was obtained by adjusting the revenue data reported by the American Transit Association
for electric railways and trolley buses (which include municipal lines) to the level
reported for private lines by the Census of Electrical Industries for 1927 and 1932. The
basic figures for operating revenue, in millions, are:
Census A.T.A.
1927 884.9 918.9 ' 1929 887.4
1932 546.8 566.3
Column 3: Ratios of value of plant and equipment in 1929 dollars (Table F—i) to
output, column 2 above.
487APPENDIX I
TABLE 1-23

















1890 2,023 2,023 2,023
1902 4,774 4,774 4,774




















1927 12,175 588 11,587 11,850 11,587
1928 11,457 11,193
1929 11,303 11,032


















































































a Yearending June 30.
NOTES BY COLUMN
1, 2, 3Successive reports of the Census of Electrical Industries. Data include pay-
transfer passengers but not free-transfer passengers; includes trolley bus operators.
4 Shown in Barger, The Transportation Industries, 1889—1946. This series differs from
the series in column 3 in that it includes municipal lines and, after 1917, does
not include all pay-transfer passengers.
5 Column 3 for available years; for other years to 1937, column 3 interpolated by
use of column 4. For 1938—50, data in Table 1—26, column 6, linked in 1937 to
column 3 above.
489TABLE 1-24
Derivation of Output, Street and Electric Railways:
Freight Car-Miles, Electric Railways, 1902—1950
(millions)
Ratio,
Column 1 to Freight






































































































I Census of Electrical Industries. The 1902 figure was derived from the reported
total (24.33 millions) less the car-mileage of steam locomotives on the elevated
lines of New York City (15.20 millions).
2 Interstate Commerce Commission, Electric Railways.
4Column 1 for available years. For 1926, column 2 times the 1927 ratio of column I
to column 2; for 1928—31 and 1933-36, column 2 times column 3; for 1938—50,































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1950 248.7 410.6 1.66
Column 1: Based on number of revenue passengers, data in Table 1—26, column 7,
linked to data in Table 1—28.
Column 2: Column 1 times 165.1 millions, local bus line operating revenue in 1929
as reported by American Transit Association.
Column 3: Ratios of value of plant and equipment in 1929 dollars (Table G—l) to
output, column 2, above.
494APPENDIX I
TABLE 1-28
Derivation of Output, Local Bus Lines:




















Source: American Transit Association, Transit Fact Books. Figures for 1922—25 are based
on total number of passengers (including free passengers) and the 1926 ratio (0.8845)
of revenue passengers to total passengers. Data include passengers on municipal bus lines.
495APPENDIX I
TABLE 1-29























































































































Column 1: Derived by subtracting total output of steam railroads (Table 1—13), electric
light and power (Table 1—16), telephones (Table 1—20), street and electric railways
(Table 1—22), and local bus lines (Table 1—27) from output of all transportation and
utilities (Table I—i). For purposes of deriving output for the all other group, output of
local bus lines, which is not available before 1922, was interpolated linearly between the
1922 figure and an assumed zero in 1909.
Column 2Ratios of value of plant and equipment in 1929 dollars (Table H—I) to
output, column 1 above.
497APPENDIX I
TABLE 1-30
Annual Changes in Output, All Regulated Industries and Components,
1880—1950



















1888 82 66 1
1889 130 105 0
1890 154 124 1
1891 140 105 1 3 13 18
1892 117 92 1 3 12 9
1893 —24 --33 1 1 —1 8
1894 —66 —78 3 5 —7 11
1895 122 85 2 4 12 19
1896 98 65 3 5 10 15
1897 168 118 4 9 17 20
1898 298 223 6 14 30 25
1899 311 217 8 23 31 32
1900 281 J83 10 11 27 50
1901 296 158 12 36 27 63
1902 332 216 14 38 35 29
1903 248 151 13 14 29 41
1904 250 131 13 27 29 50
1905 486 314 12 52 57 51
1906 618 381 13 63 68 93.
1907 194 65 15 39 26 49
1908 —61 —111 18 1 6 25
1909 420 282 19 22 36 61
1910 433 282 20 30 41 58
1911 190 65 22 27 36 38
1912 494 315 22 33 38 84
1913 317 177 11 31 33 63
1914 —112 —190 30 26 3 .17
1915 388 321 26 —19 —8 66
1916 1,138 741 82 85 57 171
1917 912 577 63 66 50 154
1918 342 190 127 —19 —8 50
1919 216 —341 85 —16 41 13





Steam and Electric Bus All
rear Total Railroads PowerTelephones RailwaysLines Other
1920 902 616 60 53 42 129
1921 —1,920 —1,606 —55 37 —57 —241
1922 792 341 90 66 54 239
1923 1,500 990 162 87 20 16 225
1924 —128 —367 90 58 —20 21 90
1925 596 314 159 57 —13 31 48
1926 870 341 184 68 0 34 243
1927 124 —262 151 54 —20 18 183
1928 260 —20 143 41 —31 10 117
1929 694 125 193 60 —10 9 317
1930 —1,095 —938 65 —20 —76 —9 —117
1931 —1,356 —1,081 —29 —50 —90 —11 —95
1932 —1,729 —1,102—170 —102 —111 —11 —233
1933 278 171 50 —70 —41 —4 172
1934 656 308 125 20 21 19 163
1935 504 190 166 35 —10 16 107
1936 1,605 846 296 60 18 34 351
1937 960 354 188 56 —25 16 371
1938 —1,157 —984—120 13 —40 —4 —24
1939 1,317 584 258 61 —3 23 375
1940 1,592 537 302 87 —5 22 669
1941 2,796 1,469 461 136 —68 —10 808
1942 3,592 2,747 383 97 92 133 142
1943 3,658 1,967 622 87 123 85 775
1944 1,124 341 214 53 26 38 453
1945 —113 —833 —66 128 0 17 640
1946 —1,294 —1,822 5 311 —14 14 214
1947 1,890 327 644 167 —53 —2 811
1948 899 —334 560 150 —133 —42 695
1949 —1,261 —1,606 197 64 —85 —39 207
1950 2,485 754 815 98 —43 —39 901
499APPENDIX J
Sources and Uses of Funds
THE nature and limitations of the data on the sources and uses of
funds were discussed in Chapter 8. This appendix presents, in
Tables J—l through J—7, the basic figures underlying the tabulations
included in that chapter. Reference may also be made here to some
estimates bearing upon the accuracy of these tables.
The figures for the earlier years are based primarily upon changes
in balance sheet items. The most important source of error in this
technique springs from write-ups, which are reflected in large part
on the uses side in the physical property account, and on the sources
side in securities outstanding and surplus. Such write-ups appear to
have been of serious dimensions in railroads, electric power and street
railways, but not in telephones. It was partly for this reason that the
analysis in Chapter 8 was confined to the broader trends in percentage
distributions of the financial items.
A change in the book value of plant and equipment (gross of
depreciation) is equal to gross capital expenditures minus retire-
ments, plus the influence of write-ups or write-downs. The estimates
developed for gross capital expenditures and retirements elsewhere
in this study make possible an approximation of the magnitude of
these property revaluations for two of our components—railroads
and electric power. The following tabulation expresses estimated
write-ups (plus) or write-downs (minus), so derived, as a percentage










Thesmall negative figure for electric power during the 1928—3 7
period reflects the net result of two opposing tendencies. During the
years 1928—32 apparent write-ups amounted to 872 million dollars;
these were approximately balanced by write-downs during 1933—37
amounting to 933 millions.
In the later periods of the tables which follow, more refined
methods were employed for estimating the sources and uses of funds,
as described in the accompanying notes. Some impression of the
accuracy of the compilations may be gained by the figures given in
the lines labeled "discrepancy." These figures show the differences






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8aShort-term loans, bills, and miscellaneous accounts payable.
8bAccrued tax liability includes payroll taxes in later years. Before the period
193 l—40, taxes were included with "other" liabilities.
9a,Common stock and preferred shares are at par values. Bonds represent cash
b, craised, with the exception of bonds sold to other railroads which are valued at
par. Except as noted, derived from Raymond W. Goldsmith's A Study of Savings
in the United States (Princeton University Press, 1955 and 1956). Goldsmith's series
on bonds include the railroad net bonds issued series of the National Bureau of
Economic Research Corporate Bond Research Project plus equipment obligations
and income bonds. His series on stocks represent the changes in stocks outstanding
as reported by icc adjusted for changes in intercorporate holdings, changes due
to reorganization, changes due to stock dividends and to conversion of bonds,
and for duplications. Net inter-railroad security sales were added back to the
Goldsmith series.Irs the case of stocks, such data were directly available in
Goldsmith's compilation. For bonds, the changes in inter-railroad holdings as
reported by icc were taken, except for the 1941-49 period when the effect of
reorganization revaluations was seriously evident. The ratio of the change in
inter-railroad holdings to net bonds issued during 1914-40 was employed to
estimate net inter-railroad bond sales in this period.
To eliminate stocks and bonds issued by railroads other than those represented
in our sources and uses statement, the series described above were reduced by
22.9 per cent in 1914—20, 8.5 per cent in 1921—30, 8.9 in 1931—40, and 7.7 in
1941—49. The ratios represent the proportion of the book value of road and
equipment of railroads not included in our table to those covered by the original
stock and bond series.
In addition, for completeness, changes in unpaid conditional sales contracts
outstanding for Class i roads for 1938-49 were added to the debt data with an
estimate for their lessors based on the value of road and equipment.
9dInvestment in affiliated companies, reported in the icc balance sheets under
assets, have been excluded from uses of funds and are here deducted from net new
issues to eliminate intercompany duplications.
10Unadjusted credits and deferred liabilities.















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.January 1, 1881 is assumed to be the approximate beginning of the industry.
Source of basic data: Changes in balance sheet data derived from Censusof Electrical
Industries:Central Electric Light and Power Stations. Changes for the period 1881—1912 are
the same as the value of balance sheet assets and liabilities on December 31, 1912, and
in effect represent the net change in each account noted from the beginning of the
industry until that date.
Data for 1881—1912 and 1913—22 cover electric light and power establishments,
excluding insofar as possible the gas, electric railway, and other activities of composite
companies. The extent to which other activities of composite companies are included in
these periods is probably very small. Data for 1881—1912 and 1913—22 do not include
street railway electric light and power departments which reported to the census in
conjunction with the parent electric railway; such electric light and power departments
are, however, included in our series on capital formation. For 1927—37, data do cover
almost all electric power departments of street railways and they also include the electric
railway, gas, and other activities of composite companies. As a result, the 1928—37
balance sheet changes shown refer to a broader industry composite than those for earlier
periods.
Balance sheet data for 1881—1912 and 1913—22 have been adjusted to exclude intra-
industry sales and purchases of securities, and lines 3 and 9 for these intervals are net of
such intra-industry transactions (see footnote to lines 9d and e). Data for 1928—37 could
not be corrected in similar fashion; line 3 for this period includes holdings of securities
of other electric companies and line 9 represents the gross total of securities outstanding,
without deduction for securities held by other electric companies.
NOTES BY COLUMN
la, b Some companies carried plant and equipment on their books at the entire cost
2of the properties, including write-ups, franchise values, and good will. Others
showed depreciated values. For 1912, includes relatively small amounts of other
physical property (see note to line 3). For 1927, utility plant of 902.6 millions, not
identified by the census as to type, was distributed between electric plant and
other utility plant in accordance with relative proportions of identifiable plant
for the two groups.
3Securities as cost, relatively small amounts of physical property that were neither
electric or other utility plant, and sinking funds in 1937. Other physical property
was included with plant and equipment in 1912. Sinking funds were included with
other (line 4) in terminal years prior to 1937. Data for 1881—1912 and 1913—22
exclude Treasury securities and securities of other electric companies, while figures
for 1928—37 include these items.
4Identified as stock and bond discount, sinking and other special funds, and
sundries in the 1912 census, and in 1937 as (a) deferred debits, unamortized debt
discount and expense, extraordinary property losses, clearing accounts, and other
deferred debits,(b)capital stock discount and expense, and (c) reacquired
securities.
6Shown in balance sheet statements as profit and loss, or deficit or surplus.
7 Comprised of depreciation and other reserves in 188 1—1922, and of depreciation
reserves only in 1928—37.
9a,In 1937, common and preferred shares were carried at par value, the stated value
b, cof stock without par value if such stock has a stated value, or the value at which
non-par stock was sold; bonds were carried at facvalue. Outstandings in prior
years were apparently carried at similar values. For 19 13—22 capital stock includes
33.2 million dollars of premium on capital stock and funded debt and 14.2 million
of debenture shares shown separately on the latter date. Small amounts of cash
invested in unincorporated properties are included with changes in common
shares in each period.
9d, e For 1881—1912 and 1913—22, changes in Treasury securities and securities of other
electric companies, shown in the balance sheets under assets, have been excluded
from uses of funds and are here deducted from the securities outstanding compo-
nent of sources of funds. Such an adjustment was not made for the 1928—37 period.
10Identified as sundries in early census reports, and in 1937 as (a) deferred credits;
unamortized premium on debt and other deferred credits, and (b) other reserves.
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TABLE J-4
Sources and Uses of Funds: Class A and B Electric Light and Power Companies,
1938—1950
(dollar amounts in millions)




1.Total capital expenditures 11,894.4 94.5
(a) Electric plant 10,782.3 85.6
(b) Gas and other plant 1,112.1 8.8
2.Current assets 1,099.0 8.7
(a) Inventories 405.0 3.2
(b) Receivables 147.6 1.2
(c) Cash and deposits 543.5 4.3
(d) Other 2.9 a
3.Investments, other than in associated companies —43.0 —0.3
4.Other —359.3 —2.9
5.Total uses 12,591.1 100.0
Sources
6.Retained profits 1,652.5 12.8
7.Depreciation charges 4,857.4 37.5
8.Current liabilities 834.8 6.4
(a) Non-government 272.0 2.1
(b) Tax liability 532.0 4.1
(c) Other current and accrued liabilities 30.8 0.2
9.Net new issues 5,727.4 44.2
(a) Stocks 2,332.4 18.0
(b) Bonds 3,210.5 24.8
(c)(Lest) investments in associated companies —184.5 1.4
10.Other —125.6 —1.0
11.Total sources 12,946.5 100.0
12.Discrepancy —355.5
Detail may not add to totals due to rounding.
aLessthan one-tenth of 1 per cent.
Source of basic data: Federal Power Commission, Statistics of Electric Utilities in the United
Statesj except as noted. Covers Class A and Class B companies.
NOTES BY LINE
laFrom Table xxi, Work Memorandum No. 35 (on file at the National Bureau of
Economic Research).
lbEstimated as 23.32 per cent of total gross capital expenditures for gas plant and
equipment, as reported by the American Gas Association for 1938—50 (4,769
millions). The estimate was derived as follows:
(1) Total capital expenditures for all gas plant and equipment for 1940—50,
reported by American Gas Association, is 4,616.0 millions.
(2) Of this amount, companies deriving 50 per cent or more of operating income
from natural gas are estimated to have spent 2,916.5 millions. This estimate was
derived from the change in gas plant (less reserves) for such companies, January 1,
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1940—December 31, 1950, plus depreciation and amortization charges 194-0—50,
as reported by FPC in Statistics of J'fatural Gas Companies.
(3) The balance for 1940—50 (1,699.5 millions) represents capital expenditures
for gas of (a) the electric utilities, and of (b) gas companies, other than natural
gas companies. It was assumed that the experience of the two groups was generally
similar. Capital expenditures were therefore distributed between the two in
accordance with book values of gas plant on December 31, 1948: (a) 2,062
millions for the electric utilities, and (b) 1,193 millions for the gas companies
other than natural gas. The former is the balance sheet figure for "gas and other
plant" for electric utilities as shown by poe. The latter represents the difference
between the value of capital assets for the gas industry, as reported by BIR, and
the value of plant for natural gas companies as reported by FPC.
(4) Capital expenditures for 1940—50, allocated to electric utilities, amounted
to 1,076.6 millions, or 23.32 per cent of total expenditires for gas plant for this
period.
(5) It was assumed this percentage was applicable for capital expenditures of
the entire period 1938—50.
2aMaterials and supplies at cost.
2bIncludes (i) notes and accounts receivable including debit balances subject to
current settlement in open accounts with associated companies and drafts due in
one year of issuance upon which associated companies are liable, (ii) balances
due on subscriptions to capital stock, (iii) interest and dividends receivable, and
(iv) other receivables. All accounts are after reserves in 1950.
2cComprised of cash; special deposits for the payment of interest, dividends, and
other purposes; petty cash funds; and temporary cash investments as demand
and time loans, bankers' acceptances, Treasury certificates, and marketable
securities.
2dPrepayments of insurance, rent, taxes, interest, and other items, and current
accounts not noted previously.
3Securities of nonassociated companies, relatively small amounts of other physical
property that were neither electric nor other utility plant, and sinking and other
funds. Securities were carried at cost less write-downs to reflect permanent
impairment of value, exclusive of market fluctuations. -
4Deferred debits (unamortized debt discount and expense, clearing accounts, and
other deferred debits), capital discount and expense, and reacquired securities.
6Net income less cash dividends.
7Includes depreciation and amortization charges of 4,595.1 millions plus 262.3
millions, estimated charges against income for the amortization of "plant acquisi-
tion adjustments," that is, plant purchased at prices in excess of original cost.
During 1938—50, 187.3 millions of such excess plant values were written off; it
was assumed that the write-downs were effected through charges to income. In
addition, it is estimated that 75 millions was charged against income for reserves
for similar plant values remaining on the books at the end of 1950. The latter
estimate is based on Federal Power Commission records showing reserves of
44 millions carried against 186 millions of excess plant values by twenty-five large
companies; total plant acquisition adjustments on the books December 31, 1950
were 320.7 millions.
8aNotes and accounts payable, and customers' deposits.
8bTaxes accrued. Includes interest on long- and short-term debt.
8cDividends declared, matured interest on long-term debt, and current and accrued
liabilities of an unspecified nature.
9a, b Par value of new issues of common and preferred shares, and bonds, less refunding,
as shown in the Electrical World of February 29, 1951, and adjusted as noted
below. These figures overstate the net amount of capital raised from the public
through the sale of bonds and stocks since it was not possible to take account of
the retirement of securities by methods other than refunding, such as sinking fund
operations.
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(1) Electrical World shows (in millions of dollars):
Bonds Shares
New issues 11,475.7 2,933.5
Refundings, bonds and shares combined 9,123.1
Net new issues 5,286.5
(Detail does not add to total because of rounding of annual data.)
(2) Refundings of 9,123.1 millions were allocated between bonds and shares,
91.4 per cent or 8,338.5 millions for bonds and 8.6 per cent or 784.6 millions for
shares, based on the relative importance of public utility bond and preferred stock
refunding issues floated during 1938—50 under authorization of the Securities and
Exchange Commission. Source: 17th Annual Report, sac, 1951, Table 4. (Includes
electric, gas, water, and communications companies. Before 1948, also includes
street railway and bus companies.)




Net new issues 3,137.2 2,148.9
(4) Net new issues were reduced to 98 per cent, the proportion of assets of
Class A and is electric companies to total assets of all privately owned electric
utilities. The resulting figures, 3,074.7 millions for bonds and 2,106.1 millions for
shares are 59.3 per cent and 40.7 per cent, respectively, of the total of net new
issues. They compare closely with the proportionate net change in the outstanding
book value during the period of the bonds and shares of seven electric light and
power companies chosen at random. After eliminating the identifiable effects of
security write-downs, the net increase of 614.5 millions in outstanding securities
of the seven companies was accounted for 59.4 per cent by bonds and 40,6 per
cent by stocks. Source: Moody's Public Utilities for various years: balance sheets
and related data of the following companies excluding their subsidiaries: Ohio
Edison, Pacific Power and Light, Consolidated Edison, Philadelphia Electric,
Detroit Edison, Southern California Edison, and Cleveland Electric Illuminating.
(5) To net new share issues of 2,106.1 millions were added 226.3 millions of
premiums and assessments on the capital stock of Class A and a companies.
(6) To net new bond issues of 3,074.7 millions have been added 135.8 millions
of Class A and a company debt comprised of real estate mortgages, notes and
unsecured certificates of indebtedness, other obligations maturing in more than
one year from the date of issue, and advances from associated companies. To the
extent that real estate mortgages are included in this source there is duplication
of data obtained from the Electrical World.
Investments in associated companies, carried in the balance sheets under
assets, have been excluded from uses of funds to eliminate intercompany duplica-
tion and are here deducted from the net new issues component of sources of funds.
10Deferred credits (unauthorized premium on debt, customers' advances for con-
struction, other deferred credits) and reserves, except those referred to elsewhere
and property reserves.
12Line 5 minus line 11.
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TABLE J-5
Sources and Uses of Funds: Telephone Industry, 1891—1912
(dollar amounts in millions)
CHANGES IN BALANCESHEET ITEMS FROM
January 1, 1891 to January 1, 1903 to
December 31, 1902 December 31, 1912
AmountPer Cent Amount Per Cent
Uses
1. Investment in plant and equipment
(book value) 309.2 84.6 694.8 86.5
2. Current assets 48.6 13.3 44.0 5.5
(a) Inventories 8.7 2.4 S
(b) Cash and other current assets 39.9 10.9
3. Long-term securities, except those .
of other telephone companies 7.2 2.0 51.6 6.4
4. Other 0.3 0.1 13.4 1.7
5. Total uses 365.4 100.0 803.7 100.0
Sources
6. Surplus —7.9 —2.2 39.5 4.9
7. Depreciation reserves 31.0 8.5 117.8 14.7
8. Current liabilities 39.8 10.9 43.6 5.4




67.5 18.5 643 9 80 1
(c)(Less) securities of other tele-
phone companies 20.7 —2.6
(d) (Less) Treasury securities 21.7 —2.7
10. Other 0.8 0.2 1.4 0.2
II. Total sources 365.4 100.0 803.7 100.0
Detail may not add to totals because of rounding.
aNotshown separately.
Data for 1891 are for the Bell system and are believed to be synonymous with the com-
mercial telephone industry. Data for 1902 are for all commercial telephone enterprises,
while those for 1912 relate to all commercial systems with annual incomes of $5,000
and over.
Source of basic data: For 1891, balance sheet data for December 31, 1890 as derived
from Annual Report, American Telephone and Telegraph Company, 1910; for other years,
derived from Census of Electrical Industries: Telephones.
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NOTES BY LINE
1 Plant, equipment, and land primarily at cost, and capitalized franchise values and
good will.
3Shown in reports for 1902 and 1890 as securities of other companies; the small
sums involved were assumed to represent stocks of non-telephone companies. For
1912 (and subsequent years) specifically refers to securities of non-telephone
companies.
4 During 1903—12, includes sinking and other special funds.
6Includes the premium on capital stock and the expense, discount, and premium
on long-term debt. See also next note.
7Depreciation and other reserves, except that the 1890 balance sheet included
reserves with surplus.
9a, b Apparently at par values; includes installments received on stock subscriptions.
9c, d Securities of other telephone companies and Treasury securities, shown in the
balance sheets under assets, have been excluded from uses of funds and are here
deducted from securities outstanding, to eliminate intercompany duplications. For
1903—12, these items represent the totals reported at the terminal date for securities
of other telephone companies and Treasury securities, since these data were not























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note for 1931—40: Beginning with January 1, 1936, two companies (the Cincinnati and
Suburban Bell Telephone Company and the Southern New England Bell Telephone
Company) whose accounts had formerly been consolidated with other companies in the
consolidated balance sheet of the Bell system were no longer consolidated. Data obtained
from Bell system balance sheets during 1931—40 are based on statements including the
two companies during 193 1—35, and on statements excluding the two companies during
1935—40.
Source of basic data: American Telephone and Telegraph Company, Annual Reports, except
as indicated below.
NOTES BY LINE
1 Data for 1913—19 are based on cash capital expenditures for the entire industry
and the ratio (0.9 15) of Bell system capital expenditures including reused equip-
ment to industry-wide capital expenditures including reused equipment during
1914—19 (Table E—2).
2aAt cost. The balance sheet for 1930 includes a relatively small sum for general
equipment, automobiles, and office furniture; changes in adjoining periods reflect
this inclusion.
2bAfter reserves for uncollectible debts during 1941—50.
2cBeginning with the period 1921—30, includes temporary cash investments, com-
prised of securities acquired for the purpose of temporarily investing cash, such as
time drafts receivable and time loans, bankers' acceptances, Treasury certificates,
marketable securities, and other similar investments of a temporary character. In
the period 194 1—50, comprised of United States government obligations carried at
market value.
3Includes prepaid accounts, as rents and insurance, provident, insurance and other
funds, and other deferred charges.
5 Net income less cash dividends. Beginning with 1932, includes proportional interest
in deficit or profit of controlled companies not consolidated.
6 Includes depreciation charges plus the calculated value of plant retirements charged
to operating expense. Depreciation charges include an estimate for the period
August 1, 1918—July 31, 1919, when the properties of the Bell system were under
federal control, based on the average relationship (5.307 per cent) between Bell
depreciation charges during 1916—17 and the value of Bell plant and equipment
at the close of 1915, 1916, 1917, applied to the value of Bell plant at the end of 1918.
The value of plant retirements charged to operating expense was estimated in
accordance with the following assumptions:
The value of plant and equipment less depreciation and amortization reserves
at the close of a period should be equal to its value at the beginning of the period
plus capital expenditures for plant and equipment, less depreciation and amortiza-
tion charges during the period. If the net plant value shown in the balance sheet
at the end of a period is below the net value computed in the above manner, it is
assumed that the difference is equal to plant that has been retired and charged to
operations (or surplus). This book expense does not represent a cash payment,
although it reduces stated profits; consequently it represents an internal source of





7aAccounts and bills payable, including advance billing for service and customers
deposits; dividends and other payables, except relatively small amounts of interest
and rent; and certain other payables which are included in line 8b until 1941—50.
7bUnpaid taxes accrued, including through 1940 the relatively small non-government
payables noted in line 8a.
8aNet cash sales of shares, derived as follows:
(1) The difference between the par value of shares outstanding of the Bell system
held by the public (including installments received under employee purchase
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plans) on terminal dates. Includes the common shares of the parent company
(A.T. & T.) and the common and the relatively small amount of preferred shares
of subsidiaries whose accounts are consolidated with those of the parent company
in reports to shareholders.
(2) Less the par value of shares issued by the parent company to retire its bonds.
(3) Less the premium above par value paid by the subsidiary companies on
retired preferred stock, except unspecified but small amounts included with
premiums on bonds in 1937, 1938, and 1941.
(4) Plus the cash premiums above par value received by the parent company
from the issuance of its own shares.
Included in this series of net new issues of shares for cash are two exchanges of
securities not involving cash between the parent company (A.T. & T.) and other
companies: (a)In1918, A.T. & T. issued $6 million par value of shares for $7.5
million par value of common stock of the Bell Telephone Company of Pennsyl-
vania, acquired from the New York Telephone Company and involving a premium
of $1.5 million to A.r. & i'. (b) In 1930, A.T. & i'. issued $15 million par value of
shares for 150,000 shares of no-par-value common stock of the Teletype Corporation
which were valued at $200 per share by the board of directors of A.T. & T. and
involved a premium of $15 million to A.T. & T.
The two exchanges of securities are included as sources (and as uses) of funds
amounting to $7.5 million and to $30 million, respectively: The par value of
A.T. & T. shares issued in exchange and the premiums received are included in the
above steps I and 4, respectively. (However, step 4 does not include the estimated
premium paid in bonds to A.T. & T. during 1913—20 [$7.0 million] and 192 1—30
[$0.6 million] by bondholders converting their holdings to shares.)
Source: For 1913—35, Investigation of the Telephone Industry in the United States,
FCC Exhibit 1360—B, Schedules 27A, 27B, 29B, and 38. For 1936—50, obtained
directly from the American Telephone and Telegraph Co. or derived from American
Telephone and Telegraph Company, Annual Reports.
8bNet cash sales of bonds derived as follows:
(1) The difference between the par value of bonds and notes of the Bell system
held by the public on terminal dates.
(2) Plus the par value of bonds of the parent company (A.T. & T.) converted to
shares.
(3) Plus premium above par value received by the parent company 19 13—30,
and the Bell system 1931—50, from the sales of its bonds, or less the discount for
sales below par value.
(4) Less premiums above par value paid by the parent company 1913—30, and
the Bell system 193 1—50, on bonds called for redemption. In 1937, 1938, and 1941
included small but unspecified anounts of premium paid on retired preferred stock.
Source: Same as 8a.
8cInvestments in subsidiaries not consolidated, shown in the balance sheets under
assets, have been excluded from uses of funds and are here deducted from net new
issues to eliminate intercompany duplications. Includes mainly securities of sub-
sidiaries not consolidated at cost; also includes Bell system equity in subsidiaries
not consolidated in excess of the investment in securities of these subsidiaries,
investments in non-controlled telephone companies, and in sinking funds.
9For 1913—20: Change in Bell system's liability to the employees benefit fund,
comprised mainly of the employees pension fund (which was transferred to the
Bankers' Trust Company as trustee in 1928). For 1921—30 and subsequent periods:
Changes in the size of the pension fund reflected in the Bell system sources and uses
of funds statement; includes primarily annual Bell contributions to the fund and
the fund's acquisition and disposal of Bell securities.
For 1931—40: Refunds of revenues collected in prior years including interest
thereon charged to surplus, and deferred credits.
For 1941—50: Same as for 1931—40, plus other charges and credits to surplus of













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Data include all street and electric railways and include electric light and power depart-
ments (and other operations) of street railway companies; such establishments are not
included in our series on capital formation but are included with electric light and power
companies. Data also include municipally owned roads. Such roads were of negligible
importance through 1912; by 1932 they accounted for 2.5 per cent of assets of all com-
panies engaged exclusively in electric railway operation.
Note for 1890—1902: Census data for 1890 were incomplete; no balance sheet data are
available for non-reporting companies, who had assets of approximately 100 million
dollars in 1890. Changes in both uses and sources of funds are thus overstated by about
100 millions for July 1, 1890—June 30, 1902.
Source of basic data: Changes in balance sheet data derived from the 1890 census
report, Transportation by Land, and from Census of Electrical Industries: Street and Electric
Railways for later years.
NOTES BY LINE
1Includes, besides the specified properties, other utility property of composite
companies such as electric light and power, gas, etc. (see above note on data
included). Figures are book values and in many cases include value of franchises,
capitalized earnings, good will, and the like.
3Shown in reports for 1902 and prior years as "other permanent investments";
the sums involved were assumed to represent investments other than in electric
railways. For 1912 and subsequent years, specifically excludes investments in other
electric railways and in treasury securities.
4Includes stock and bond discount; sinking and other special funds; interest,
dividends, and rents receivable; and sundries.
6Shown in balance sheets as profit and loss surplus and profit andloss deficit.
BaIdentified in early census reports as "floating debt" and in later years as "loans and
notes."
9a, b Includes small amounts of cash invested in unincorporated properties by munici-
palities and by individuals and partnerships; includes debenture stock for 1922.
9cFor 1922 includes non-negotiable debt to affiliated companies, and real-estate
mortgages.
9d, e Treasury securities and securities of other electric railways, carried in the balance
sheets under assets, have been excluded from uses of funds in order to eliminate
intercompany duplications and are here deducted from the securities outstanding
component of sources of funds. For 1902—12, lines 9d and 9e represent the totals
reported as of December 31, 1912; these items were not reported separately
before 1912.
10Sundries, and for 1922,premiumon capital stock and funded debt.
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Tables Presenting Nine-Year Moving Averages
of the Data on Capital Formation, Output, and




Nine-Year Moving Averages of Value of Plant and Equipment,
1929 Dollars, All Regulated Industries and Components, 1874—1947
(in millions)
(concluded on next page)
520
J','ine- rear Electric Street
Moving Average Steam Light and Local
Centered on Rail- and Electric Bus All
January 1 Total roads PowersTelephones RailwaysLines Other
1874 10,203 8,657 151 1,395
1875 10,573 8,956 164 1,453
1876 10,880 9,201 177 1,500
1877 11,153 9,419 191 1,540
1878 11,452 9,664 204 1,578
1879 11,791 9,944 217 1,618
1880 12,163 10,256 231 1,659
1881 12,555 10,587 244 1,701
1882 12,955 10,924 258 1,741
1883 13,370 11,276 273 1,780
1884 13,824 1.1,658 42 292 1,822
1885 14,305 12,060 17 49 315 1,865
1886 14,771 12,440 26 55 343 1,907
1887 15,184 12,762 40 61 379 1,943
1888 15,563 13,043 57 66 423 1,976
1889 16,003 13,357 78 71 479 2,018
1890 16,530 13,730 102 76 548 2,074
1891 17,091 14,108 130 84 632 2,137
1892 17,638 14,444 162 98 733 2,201
1893 18,138 14,713 196 117 849 2,262
1894 18,603 14,923 235 141 983 2,322
1895 19,049 15,090 280 168 1,131 2,381
1896 19,498 15,234 329 201 1,292 2,441
1897 19,950 15,360 383 242 1,461 2,504
1898 20,344 15,414 445 289 1,636 2,559
1899 20,677 15,392 516 344 1,817 2,608
1900 21,024 15,362 598 403 2,003 • 2,657
1901 21,429 15,366 689 467 2,195 2,712
1902 21,919 15,425 792 536 2,390 2,776
1903 22,523 15,563 903 616 2,588 2,853
1904 23,241 15,784 1,023 700 2,789 2,945
1905 24,035 16,068 1,159 776 2,981 3,051
1906 24,898 16,414 1,315 843 3,154 3,173
1907 25,867 16,839 1,489 905 3,315 3,318
1908 26,919 17,329 1,681 962 3,460 3,486
1909 28,045 17,875 1,895 1,014 3,580 3,681APPENDIX K
TABLE K—i (concluded)
.Nine- Tear Electric Street
Moving Average Steam Light and Local
Centered on Rail- and Electric Bus All
January 1 Total roads Power"Telephones RailwaysaLinesa Other
1910 29,212 18,473 2,106 1,058 3,677 3,897
1911 30,348 19,071 2,314 1,090 3,749 4,124
1912 31,365 19,609 2,509 1,101 3,798 4,347
1913 32,257 20,078 2,693 1,105 3,818 4,563
1914 33,083 20,491 2,869 1,113 3,828 0.4 4,782
1915 33,775 20,824 3,010 1,119 3,835 0.7 4,986
1916 34,285 21,049 3,116 1,119 3,827 1 5,173
1917 34,654 21,199 3,198 1,116 3,802 1 5,339
1918 34,880 21,286 3,252 1,107 3,763 2 5,470
1919 35,031 21,306 3,319 1,103 3,714 3 5,586
1920 35,255 21,354 3,432 1,109 3,655 6 5,699
1921 35,618 21,453 3,604 1,135 3,581 11 5,834
1922 36,084 21,582 3,829 1,173 3,498 17 5,985
1923 36,626 21,738 4,085 1,224 3,401 26 6,153
1924 37,303 21,931 4,399 1,291 3,293 35 6,354
1925 38,121 22,174 4,763 1,383 3,182 46 6,574
1926 39,098 22,461 5,162 1,514 3,074 57 6,830
1927 40,230 22,784 5,607 1,681 2,972 70 7,115
1928 41,339 23,092 6,048 1,857 2,867 82 7,394
1929 42,238 23,308 6,424 2,018 2,756 92 7,639
1930 42,879 23,437 6,715 2,152 2,643 101 7,832
1931 43,313 23,503 6,928 2,258 2,530 109 7,984
1932 43,536 23,493 7,077 2,339 2,421 119 8,087
1933 43,609 23,436 7,171 2,402 2,316 132 8,149
1934 43,590 23,362 7,230 2,451 2,216 143 8,187
.1935 43,374 23,222 7,250 2,463 2,118 157 8,163
1936 42,972 23,017 7,213 2,442 2,025 172 8,103
1937 42,548 22,821 7,166 2,420 1,904 189 8,049
1938 42,250 22,664 7.145 2,424 1,790 211 8,017
1939 42,075 22,556 7,149 2,455 1,683 235 7,998
1940 41,925 22,465 7,160 2,489 1,580 255 7,975
1941 41,816 22,404 7,167 2,528 1,480 272 7,966
1942 41,722 22,348 7,173 2,572 1,381 284 7,965
1943 41,666 22,268 7,180 2,647 1,285 296 7,990
1944 41,808 22,213 7,226 2,784 1,182 315 8,087
1945 42,219 22,210 7,343 3,001 1,081 333 8,250
1946 42,819 22,237 7,526 3,256 1,016 345 8,438
1947 43,526 22,269 7,747 3,519 955 348 8,687
Dataexclude accrued depreciation and exclude land. For derivation, see the appendix
relating to a given industry. Detail may not add to totals because of rounding and because
of the inclusion in the total of small amounts for electric power prior to 1885, telephones
prior to 1884, and for local bus lines prior to 1914, not shown in this table.
"Excluding publicly owned facilities.
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TABLE K-2
Nine-Year Moving Averages of Gross Capital Expenditures, 1929 Dollars,
All Regulated. Industries and Components, 1874—1946
(in millions)
Electric Street
J'uine- Tear Light and Local
Moving Average Steam and ElectricBus All





































































925 652 36 18 112
930 619 43 25 133
905 562 47 32 154
892 511 55 38 176
896 475 64 45 198
922 460 73 54 216
949 448 82 65 231
918 383 95 76 244
884 313 111 88 256



































































(concluded on next page)
522APPENDIX K
TABLE K—2 (concluded)
Data exclude land. For derivation, see the appendix relating to a given industry. Detail
may not add to totals because of rounding and because of inclusion in the total of small
amounts for electric power prior to 1885, telephones prior to 1884 and for local bus
lines prior to 1914, not shown in this table.







Moving Average Steam and Electric Bus All






































































































































































































































































































Nine-Year Moving Averages of Capital Consumption, 1929 Dollars,







Moving Average Steam and Electric Bus All
















































































































































































































































Moving Average Steam and Electric Bus All
Centered on Total RailroadsPowersTelephones RailwaysLinesOther
1910 978 440 148 124 141 124
1911 1,018 455 158 130 144 132
1912 1,056 468 166 134 146 141
1913 1,092 481 174 139 147 151
1914 1,127 492 181 143 148 0.1 163
1915 1,160 503 186 147 148 0.1 175
1916 1,198 511 190 152 157 0.1 188
1917 1,232 516 193 156 165 0.2 203
1918 1,263 519 195 159 173 0.3 217
1919 1,292 520 197 163 181 0.5 231
1920 1,321 519 202 166 189 0.8 244
1921 1,351 518 208 171 197 1 257
1922 1,380 515 215 175 204 2 269
1923 1,409 511 224 180 211 3 280
1924 1,438 506 234 185 219 4 291
1925 1,459 502 245 190 216 5 301
1926 1,483 500 258 195 213 6 310
1927 1,510 499 272 201 209 8 321
1928 1,534 498 286 206 205 9 330
1929 1,554 498 297 212 200 11 338
1930 1,570 498 306 216 193 12 345
1931 1,582 498 313 219 187 14 351
1932 1,592 500 319 220 179 16 358
1933 1,601 504 323 221 171 18 365
1934 1,610 507 325 221 163 20 374
1935 1,615 510 327 220 154 22 383
1936 1,617 512 326 219 146 24 390
1937 1,621 515 326 218 136 26 400
1938 1,629 517 326 217 127 29 412
1939 1,637 520 327 218 118 31 423
1940 1,647 522 328 218 110 34 434
1941 1,658 525 330 219 102 36 445
1942 1,674 528 332 220 95 38 460
1943 1,700 530 335 224 89 41 481
1944 1,734 533 339 229 82 44 507
1945 1,780 536 345 238 76 47 538
1946 1,825 540 354 247 70 49 567
For derivation, see the appendix relating to a given industry. Detail may not add to
totals because of rounding and because of inclusion in the total of small amounts for
electric power prior to 1885, telephones prior to 1884, and for local bus lines prior to
1914, not shown in this table.
Excluding publicly owned facilities.
525APPENDIX K
TABLE K-4
Nine-Year Moving Averages of Net Capital Expenditures, 1929 Dollars,
All Regulated Industries and Components, 1874—1946
(in millions)
Electric Street
Nine-rear Light and Local
Moving Average Steam and ElectricBus All
Centered on Total RailroadsPowersTelephones RailwaysLines Other
1874 370 300 12 58
1875 307 245 14 47
1876 273 218 14 40
1877 299 244 13 38
1878 339 281 14 40
1879 372 312 13 41
1880 393 331 13 41
1881 399 337 14 40
1882 415 352 15 39
1883 454 382 19 42
1884 482 402 6 23 44
1885 466 380 10 6 28 41
1886 413 322 14 6 36 36
1887 380 281 17 5 44 33
1888 438 314 21 5 56 43
1889 527 373 25 5 69 56
1890 562 379 28 8 84 63
1891 546 336 32 14 101 64
1892 500 269 34 19 116 61
1893 465 210 39 24 133 59
1894 446 167 45 27 149 59
1895 449 145 50 33 160 61
1896 452 125 54 41 169 62
1897 394 54 61 47 176 56
1898 333 —22 72 54 181 48
1899 347 —30 82 60 186 49
1900 405 4 91 63 191 55
1901 490 59 102 69 196 64
1902 604 138 112 80 198 77
1903 718 221 120 84 201 92
1904 793 283 136 76 192 106
1905 864 346 156 67 173 121
1906 968 425 174 62 161 145
1907 1,053 490 192 57 145 169
1908 1,126 546 214 52 120 194









Moving Average Steam and Electric Bus All
Centered on Total RailroadsPoweraTelephones RailwaysLLinesOther
1910 1,137 598 207 32 72 227
1911 1,017 538 196 11 49 223
1912 892 469 183 4 21 216
1913 826 413 176 8 9 219
1914 692 333 141 6 8 0.2 204
1915 510 226 106 —8 0.3 187
1916 368 149 82 —4 —26 0.3 166
1917 226 87 55 —9 —38 0.3 131
1918 151 21 67 —4 —49 1 116
1919 224 47 112 6 —59 3 113
1920 363 99 172 26 —74 5 135
1921 466 129 225 39 —83 6 151
1922 541 156 256 51 —97 8 168
1923 678 194 314 67 —108 9 201.
1924 817 242 363 91 —111 11 220
1925 977 287 399 131 —107 12 256
1926 1,132 324 445 168 —102 12 285
1927 1,109 308 441 175 —105 12 278
1928 899 216 376 162 —111 10 245
1929 642 129 291 133 —114 9 193
1930 433 66 213 107 —113 8 152
1931 223 —10 149 81 —109 10 103
1932 71 —57 94 63 —105 13 63
1933 —16 —74 59 48 —101 13 38
1934 —216 —140 20 13 —97 13 —24
1935 —401 —206 —37 —21 —93 14 —60
1936 —388 —196 —47 —23 —86 17 —54
1937 —262 —157 —21 4 —77 22 —33
1938 —138 —108 4 31 —71 24 —18
1939 —114 —90 10 35 —66 20 —23
1940 —73 —61 7 38 —64 16 —10
1941 —57 —56 6 44 —63 12 —1
1942 —20 —80 8 75 —60 13 25
1943 188 —54 46 137 —57 19 97
1944 457 —3 117 217 —55 18 163
1945 609 27 183 255 —55 12 188
1946 717 32 221 262 —51 3 249
Data exclude land. For derivation, see the appendix relating to a given industry. Detail
may not add to totals because of rounding and because of inclusion in the total of small
amounts for electric power prior to 1885, telephones prior to 1884 and for local bus
lines prior to 1914, not shown in this table.




Nine-Year Moving Averages of Value of Plant and Equipment, Current
Dollars, All Regulated Industries and Components, 1874—1947
(in millions)
J'line- Tear Electric Street
Moving Average Light and Local
Centered on Steam and Electric Bus All
January 1 Total RailroadsPowersTelephones RailwaysaLinesOther
1874 5,190 4,398 82 711
1875 5,206 4,405 85 716
1876 5,218 4,407 89 721
1877 5,269 4,443 94 730
1878 5,290 4,457 98 732
1879 5,337 4,493 103 735
1880 5,423 4,564 108 743
1881 5,522 4,648 112 750
1882 5,649 4,757 117 760
1883 5,836 4,916 123 777
1884 6,070 5,113 20 132 801
1885 6,323 5,325 7 23 143 825
1886 6,503 5,474 10 26 155 839
1887 6,652 5,588 16 28 169 850
1888 6,740 5,648 22 30 187 854
1889 6,847 5,716 29 32 208 861
1890 7,010 5,824 38 34 236 878
1891 7,165 5,918 48 37 268 894
1892 7,303 5,985 58 42 307 910
1893 7,435 6,038 69 49 352 927
1894 7,533 6,049 82 59 402 940
1895 7,657 6,069 99 71 461 957
1896 7,861 6,136 120 88 532 985
1897 8,135 6,248 143 109 613 1,023
1898 8,394 6,337 170 132 697 1,058
1899 8,673 6,427 201 160 788 1,096
1900 9,027 6,567 235 191 889 1,144
1901 9,409 6,721 276 226 995 1,192
1902 9,876 6,925 325 265 1,109 1,252
1903 10,524 7,256 378 313 1,243 1,332
1904 11,268 7,648 439 365 1,388 1,428
1905 11,957 8,007 501 410 1,520 1,519
1906 12,695 8,398 578 454 1,647 1,618
1907 13,567 8,883 667 497 1,777 1,742
1908 14,462 9,377 773 542 1,893 1,876
1909 15,411 9,903 899 583 1,999 2,027
(concluded on next page)
528APPENDIX K
TABLE K—5 (concluded)
Nine- Tear Electric Street
Moving Average Light and Local
Centered on Steam and Electric Bus All
January 1 Total RailroadsPowersTelephones RailwaysLinesOther
1910 16,447 10,502 1,019 623 2,101 2,201
1911 17,363 11,030 1,136 655 2,175 2,366
1912 18,154 11,472 1,254 676 2,228 2,524
1913 19,177 12,056 1,407 693 2,296 2,725
1914 20,814 13,006 1,618 732 2,428 0.53,030
1915 23,013 14,323 1,853 773 2,631 0.83,433
1916 25,474 15,813 2,086 815 2,864 1 3,894
1917 28,582 17,725 2,339 882 3,160 2 4,474
1918 30,564 18,886 2,548 951 3,318 2 4,859
1919 32,055 19,718 2,743 1,006 3,418 3 5,166
1920 34,083 20,889 3,006 1,075 3,556 7 5,550
1921 36,172 22,049 3,330 1,163 3,671 12 5,946
1922 37,889 22,935 3,663 1,262 3,722 19 6,289
1923 39,063 23,467 3,968 1,354 3,690 27 6,556
1924 39,679 23,607 4,263 1,452 3,570 36 6,750
1925 39,895 23,434 4,598 1,556 3,388 46 6,873
1926 39,614 22,871 4,969 1,662 3,135 58 6,919
1927 40,312 22,942 5,377 1,800 2,997 70 7,125
1928 41,144 23,077 5,797 1,961 2,880 80 7,348
1929 41,032 22,656 6,093 2,085 2,699 88 7,412
1930 40,670 22,150 6,312 2,175 2,520 94 7,419
1931 40,498 21,784 6,525 2,264 2,367 100 7,459
1932 40,197 21,376 6,699 2,330 2,222 107 7,463
1933 39,792 20,923 6,857 2,379 2,082 116 7,435
1934 39,696 20,683 7,043 2,416 1,970 127 7,456
1935 39,251 20,288 7,151 2,434 1,852 139 7,388
1936 38,818 19,926 7,246 2,420 1,750 152 7,323
1937 38,713 19,810 7,366 2,396 1,644 170 7,327
1938 39,405 20,115 7,599 2,442 1,576 195 7,479
1939 40,759 20,855 7,873 2,521 1,535 226 7,749
1940 42,105 21,674 8,091 2,585 1,495 252 8,007
1941 43,442 22,501 8,283 2,655 1,452 276 8,275
1942 44,931 23,431 8,472 2,739 1,412 297 8,580
1943 46,890 24,521 8,742 2,925 1,374 325 9,003
1944 50,019 26,063 9,268 3,267 1,343 370 9,708
1945 54,211 28,027 10,059 3,734 1,324 422 10,645
1946 58,812 29,995 11,069 4,294 1,331 46811,654
1947 63,641 31,888 12,227 4,905 1,332 501 12,787
Dataexclude accrued depreciation and exclude land. For derivation, see the appendix
relating to a given industry. Detail may not add to totals because of rounding and because
of inclusion in the total of small amounts for electric power prior to 1885, telephones




Nine-Year Moving Averages of Gross Capital Expenditures, Current
Dollars, All Regulated Industries and Components, 1874-1946
(in millions)
Electric Street
J'uine-Tear Light and Local
Moving Average Steam and ElectricBus All
Centered on Total RailroadsPowersTelephones RailwaysLinesa Other
1874 275 225 10 41
1875 243 197 10 35
1876 224 182 10 31
1877 230 189 10 30
1878 247 204 10 31
1879 264 219 10 31
1880 275 229 10 32
1881 282 234 11 31
1882 294 244 12 32
1883 317 262 14 34
1884 336 276 5 16 35
1885 333 270 4 6 19 35
1886 314 247 6 6 23 32
1887 301 229 8 6 27 31
1888 327 243 10 6 33 35
1889 367 269 12 6 40 41
1890 386 273 13 8 48 44
1891 385 258 15 11 56 45
1892 371 233 17 13 64 45
1893 362 210 19 16 72 45
1894 362 194 23 19 81 46
1895 374 188 27 23 89 48
1896 390 184 31 29 96 50
1897 382 160 36 34 103 50
1898 376 134 43 41 109 49
1899 402 137 50 47 117 52
1900 449 157 58 52 124 58
1901 512 188 67 60 132 65
1902 598 235 76 71 141 76
1903 692 290 84 79 151 88
1904 762 334 96 80 152 99
1905 832 381 ill 81 148 112
1906 927 439 125 85 148 130
1907 1,012 490 142 88 145 148
1908 1,093 536 161 92 137 167
1909 1,162 584 168 94 131 187





and Electric Bus All
PoweraTelephones RailwaysaLinesaOther
173 93 122 199
175 86 112 203
178 87 99 209
192 97 99 230
185 103 105 0.3 242
179 107 101 0.5 260
186 118 104 0.5 282
187 129 106 0.6 284
214 146 109 2 301
274 169 115 4 330
348 201 116 6 379
413 228 118 8 420
456 253 115 11 454
519 279 110 13 498
575 310 113 15 523
620 351 III 17 559
675 388 111 19 594
685 398 105 20 596
634 385 93 19 566
560 356 83 19 517
1930 494 329 77 19 479
1931 440 302 73 21 436
1932 397 283 68 25 400
1933 375 267 63 27 383
1934 342 232 58 28 331
1935 295 198 54 31 306
1936 295 195 52 36 323
1937 334 226 52 44 362
1938 371 256 50 50 398
1939 383 262 47 50 414
1940 386 268 43 49 452
1941 394 278 38 49 489
1942 414 330 35 56 566
1943 506 444 35 72 729
1944 670 588 32 80 914
1945 849 682 28 79 1,059
1946 993 737 24 75 1,271
Data exclude land. For derivation, see the appendix relating to a given industry. Detail
may not add to totals because of rounding and because of inclusion in the total of small
amounts for electric power prior to 1885, telephones prior to 1884, and for local bus








































































































Nine-Year Moving Averages of Capital Consumption, Current Dollars,







Moving Average Steam and Electric Bus All













































































































































































































































.Wine. Tear Light and Local
Moving Average Steam and Electric Bus All
Centered on Total RailroadsPowersTelephones Railways"Lines"Other
1910 554 255 73 75 82 70
1911 585 266 79 80 84 76
1912 624 281 87 85 88 84
1913 685 306 98 92 93 96
1914 765 340 111 100 102 0.1 113
1915 858 381 124 109 111 0.1 134
1916 988 431 139 122 136 0.2 161
1917 1,084 461 150 136 152 0.2 184
1918 1,160 482 161 148 165 0.3 204
1919 1,250 509 172 159 182 0.5 226
1920 1,339 534 186 172 197 0.9 249
1921 1,414 551 199 184 210 1 269
1922 1,468 558 209 194 220 2 285
1923 1,500 553 217 203 228 3 297
1924 1,513 537 226 209 232 4 304
1925 1,490 511 236 211 220 5 306
1926 1,496 503 248 211 215 6 313
1927 1,513 499 261 214 210 8 321
1928 1,503 485 271 216 200 9 323
1929 1,488 470 279 216 190 10 323
1930 1,484 461 288 217 181 11 326
1931 1,480 453 297 218 171 12 328
1932 1,475 446 305 218 161 14 331
1933 1,483 445 315 218 152 16 338
1934 1,488 443 321 218 142 17 346
1935 1,496 442 328 218 133 19 355
1936 1,510 445 336 217 126 21 365
1937 1,552 458 347 219 120 24 385
1938 1,614 479 359 223 116 28 410
1939 1,675 503 369 225 112 31 435
1940 1,735 525 379 229 108 34 459
1941 1,802 551 390 233 105 38 486
1942 1,898 582 405 243 102 42 524
1943 2,049 624 430 260 101 49 586
1944 2,240 674 464 280 100 56 665
1945 2,457 725 506 307 99 64 756
1946 2,678 775 555 337 97 71 847
For derivation, see the appendix relating to a given industry. Detail may not add to
totals because of rounding and because of inclusion in the total of small amounts for
electric power prior to 1885, telephones prior to 1884, and for local bus lines prior to




Nine-Year Moving Averages of Net Capital Formation, Current Dollars,







Moving Average Steam and Electric Bus All
Centered on Total RailroadsPowersTelephones Railways°-LinesOther
1874 190 154 1 30
1875 155 124 7 24
1876 134 107 7 20
1877 139 113 6 18
1878 153 126 7 18
1879 167 139 6 18
1880 176 148 6 18
1881 178 150 6 18
1882 185 156 7 18
1883 203 170 9 19
1884 215 179 3 10 20
1885 207 169 4 3 13 19
1886 183 142 5 3 16 16
1887 165 122 6 2 19 14
1888 186 134 8 2 24 18
1889 221 157 9 2 30 23
1890 234 158 10 3 36 26
1891 226 141 12 6 42 26
1892 206 113 12 8 48 25
1893 190 88 14 10 55 24
1894 181 70 16 11 61 24
1895 183 61 18 14 66 24
1896 186 53 20 18 70 25
1897 165 24 23 21 74 23
1898 143 --6 28 25 77 20
1899 153 —9 32 28 81 21
1900 182 6 36 30 85 24
1901 225 31 42 34 90 29
1902 287 70 47 41 94 36
1903 353 114 51 43 99 45
1904 397 149 59 39 96 53
1905 440 187 68 35 88 62
1906 505 234 78 33 83 77
1907 559 273 88 30 76 91
1908 608 307 101 29 64 107
1909 642 342 101 25 52 121






















































































































































































































Data exclude land. For derivation, see the appendix relating to a given industry. Detail
may not add to totals because of rounding and because of inclusion in the total of small
amounts for electric power prior to 1885, telephones prior to 1884, and for local bus
lines prior to 1914, not shown in this table.
a Excluding publicly owned facilities.
535APPENDIX K
TABLE K-9
Nine-Year Moving Averages of Output, All Regulated Industries
and Components, 1884—1946
(millions of 1929 dollars)
Electric Street
Nine-Tear Light and Local
Moving Average Steam and Electric Bus All




























































































































































































































.Wine- Tear Light and Local
Moving Average Steam and ElectricBus All
Centered on Total RailroadsPowersTelephones RailwqysaLinesa Other
1920 9,957 6,013 684 725 892 1,616
1921 10,265 6,092 771 768 904 1,694
1922 10,570 6,145 871 812 910 1,783
1923 10,850 6,148 974 863 916 1,886
1924 11,183 6,187 1,084 921 913 2,001
1925 11,492 6,171 1,208 980 904 2,136
1926 11,894 6,229 1,345 1,032 894 108 2,286
1927 12,057 6,129 1,469 1,071 867 122 2,398
1928 11,861 5,797 1,557 1,090 826 132 2,460
1929 11,710 5,524 1,640 1,094 782 139 2,530
1930 11,565 5,251 1,719 1,094 742 145 2,613
1931 11,381 4,961 1,796 1,091 702 150 2,682
1932 11,360 4,795 1,889 1,088 665 155 2,769
1933 11,418 4,669 1,987 1,087 629 162 2,884
1934 11,269 4,421 2,051 1,080 590 167 2,961
1935 11,389 4,342 2,136 1,083 558 176 3,095
1936 11,837 4,442 2,257 1,100 536 188 3,312
1937 12,787 4,828 2,449 1,145 519 201 3,645
1938 14,105 5,500 2,678 1,207 517 228 3,974
1939 15,757 6,357 2,962 1,278 526 263 4,371
1940 17,478 7,231 3,251 1,350 539 301 4,806
1941 19,008 7,917 3,500 1,430 551 336 5,273
1942 20,287 8,363 3,729 1,538 563 372 5,723
1943 21,905 8,953 4,043 1,663 574 407 6,265
1944 23,477 9,442 4,390 1,798 570 435 6,841
1945 24,731 9,693 4,725 1,931 558 457 7,367
1946 25,951 9,864 5,100 2,059 548 475 7,904
For derivation, see Appendix I. Detail may not add to totals because of rounding and
because of inclusion in the total of small amounts for electric power prior to 1891,
telephones, street and electric railways, and all other prior to 1894, and local bus lines
prior to 1926.
Excluding output of publicly owned facilities.
537APPENDIX K
TABLE K-b
Capital-Product Ratios, All Regulated Industries and Components,















































































































































































































































Tear Total RailroadsPower&Telephones Railwa,ysaLines Other
1920 3.54 3.55 5.02 1.53 4.10 3.53
1921 3.47 3.52 4.67 1.48 3.96 3.44
1922 3.41 3.51 4.40 1.44 3.84 3.36
1923 3.38 3.54 4.19 1.42 3.71 3.26
1924 3.34 3.54 4.06 1.40 3.61 3.18
1925 3.32 3.59 3.94 1.41 3.52 3.08
1926 3.29 3.61 3.84 1.47 3.44 0.53 2.99
1927 3.34 3.72 3.82 1.57 3.43 0.57 2.97
1928 3.49 3.98 3.88 1.70 3.47 0.62 3.01
1929 3.61 4.22 3.92 1.84 3.52 0.66 3.02
1930 3.71 4.46 3.91 1.97 3.56 0.70 3.00
1931 3.81 4.74 3.86 2.07 3.60 0.73 2.98
1932 3.83 4.90 3.75 2.15 3.64 0.77 2.92
1933 3.82 5.02 3.61 2.21 3.68 0.81 2.83
1934 3.87 5.28 3.53 2.27 3.76 0.87 2.76
1935 3.81 5,35 3.39 2.27 3.80 0.89 2.64
1936 3.63 5.18 3.20 2.22 3.78 0.91 2.45
1937 3.33 4.73 2.93 2.11 3.67 0.94 2.21
1938 3.00 4.12 2.67 2.01 3.46 0.93 2.02
1939 2.68 3.55 2.41 1.92 3.20 0.89 1.83
1940 2.41 3.11 2.20 1.84 2.93 0.85 1.66
1941 2.21 2.83 2.05 1.77 2,69 0.81 1.51
1942 2.07 2.67 1.92 1.67 2.45 0.76 1.39
1943 1.91 2.49 1.78 1.59 2.24 0.73 1.28
1944 1.79 2.35 1.65 1.55 2.07 0.72 1.18
1945 1.72 2.29 1.55 1.55 1.94 0.73 1.12
1946 1.66 2.25 1.48 1.58 1.98 0.73 1.07
Ratios of nine-year moving averages of value of plant and equipment, in 1929 dollars
(Table K_i), to nine-year moving averages of output, in 1929 dollars (Table K—9).
a Excluding publicly owned facilities.
539APPENDIX K
TABLE K-il
Annual Changes in Nine-Year Moving Averages of Output,
All Regulated Industries and Components, 1885—1946


















1892 84 59 1
1893 93 65 2
1894 112 78 2
1895 129 88 4 8 13 18
1896 145 97 4 8 15 21
1897 165 104 5 12 16 27
1898 205 132 7 16 20 29
1899 239 158 8 17 24 33
1900 254 162 9 20 26 36
1901 296 190 11 25 32 40
1902 347 219 11 31 37 48
1903 335 202 12 34 36 51
1904 294 166 13 31 34 50
1905 309 176 15 32 35 51
1906 325 190 15 32 36 51
1907 308 173 16 31 37 52
1908 336 192 17 32 37 56
1909 344 197 17 33 38 58
1910 277 140 19 31 32 55
1911 251 134 20 21 23 51
1912 356 209 28 26 27 65
1913 465 286 33 33 32 79
1914 456 275 45 29 27 78
1915 383 206 52 24 27 73
1916 463 268 56 27 27 83
1917 195 54 48 27 17 46
1918 247 72 56 31 20 67
1919 426 203 71 38 21 89












Tear Total RailroadPoweraTelephones RailwaysaLinesa Other
1920 370 127 78 46 20 93
1921 308 79 87 43 12 78
1922 305 53 100 44 6 89
1923 280 3 103 51 6 103
1924 333 39 110 58 —3 115
1925 309 —16 124 59 —9 135
1926 402 58 137 52 —10 150
1927 163 —100 124 39 —27 14 112
1928 —196 —332 88 19 —41 10 62
1929 —151 —273 83 4 —44 7 70
1930 —145 —273 79 0 —40 6 83
1931 —184 —290 77 —3 —40 5 69
1932 —21 —166 93 —3 —37 5 89
1933 58 —126 98 —l —36 7 115
1934 —149 —248 64 —7 —39 5 77
1935 120 —79 85 3 —32 9 134
1936 448 100 121 17 —22 12 217
1937 950 386 192 45 —17 13 333
1938 1,318 672 229 62 —2 27 329
1939 1,652 857 284 71 9 35 397
1940 1,721 874 289 72 13 38 435
1941 1,530 686 249 80 12 35 467
1942 1,279 446 229 108 12 36 450
1943 1,618 590 314 125 11 35 542
1944 1,572 489 347 135 —4 28 576
1945 1,254 251 335 133 —12 22 526
1946 1,220 171 375 128 —10 18 537
aExcluding output of publicly owned facilities.
541Achinstein, Asher, 141 a.
Air transportation, x, xi, 10, 24, 88, 132,
137, 194, 197
Atomic energy, 195, 197
Bain, J. S., 135 n.
Barger, Harold, 7, 97 n., 455, 461, 462,
463, 473, 474, 475, 487, 489, 492
Blank, David M., ix n., 133, 134, 198 n.,
199 n.
Borenstein, Israel, ix n., 71 n., 94 n., 102,
107, 108
Broadcasting industry, 10, 132, 468, 471
Burns, Arthur F., 20 n., 23 n., 78 n., 116 n.,
131 n., 138 n., 141 n.
Bus lines, see Local bus lines
Capitalcoefficients,seeCapital-output
ratios
Capital consumption: accounting methods
and government regulation and taxa-
tion,159,163;compared with net
capital formation, 15—16, 37, 146, 161,
177; and depreciation charges, 158—160,
166,170,172—173,189;individual
regulatedindustries,14—16,36—37,
146—147, 160—161, 177;regulated in-
dustries compared with others, 71—72;
see also Longevity of capital
Capital consumption estimases:electric
light and power, 310—312, 320—321,
342—343, 345—348, 524—525, 532—533;
local bus lines, 438—441, 444—445, 450,
524—525,532—533;otherregulated
industries, 452—453, 524—525, 532—533;
regulated industries, aggregate, 233—237,
251—254, 524—525, 532—533; steam rail-
roads, 214-2 15, 225—229, 256—258, 278—
280, 290-291;street and electric rail-
ways, 398—407, 422—423, 428—436, 524—
525,532—533;telephoneindustry,
213—214,369, 371—373, 374—375, 380—
381, 386—387, 390, 524—525, 532—533
Capitalformation, see Capital consump-
tion;Gross capital formation;Long
cycles in capital formation; Net capital
formation;Stagesofdevelopment;
Stock of capital;seealso entries for
individualindustriesandRegulated
industries, aggregate
Capital-labor ratios, 103—1 10
Capital-output ratios:average, all regu-
lated industries, aggregate, 64—66, 69—
73, 111—112, 179,180, 184—186, 194—
197, 458—459, 538—539; average, various
543
regulatedindustries,xiii—xiv,67—72,
74—76, 93—102, 104—105, 109, 112, 130,
179—180,184—185, 414, 472—473, 482—
483, 486—487, 494,496—497, 538—539;
concepts of, 62—64; and indivisibility of
capital inputs, 94—96, 185;marginal,
73—76,179—180;regulatedindustries
compared with others, 7 1—72, 180
Capital-saving and capital-using inven-
tions, 96, 99, 107, 184—185, 186, 195—197
Chawner, LowellJ., 295, 323, 337, 377
Clemens,EliWinston,114 n.,136 n.,
166 n.
Communications industry, see Telegraph
industry; Telephone industry
Competitive position of regulated indus-
tries, xi, 5, 81, 83, 87—88, 89, 114, 168,
169, 182—183, l9
Constructioncostsandcapitalgoods
prices:electric light and power, 297—
298, 309—310, 327—328, 339—341; local
buslines,442,448—449;regulated
industries, aggregate, 143—145;steam
railroads, 165—166, 223—224, 274—279;
street and electric railways, 398, 420—
421;telephoneindustry,370—371,
384—385
Creamer,Daniel, ix n, 71 a., 94 n., 97 a.,
102,104, 107, 108
Davis,Harold T., 23 n.
Debt vs. equity financing, 168—170, 190
Deflation of capital data, 210—213, 223,




Derksen, J. B. D., 138 n.
Durability of capital,see Longevity of
capital
Einarsen, Johan, 135, 187
Elasticity of demand, see Income elasticity
of demand
Electric light and power: average capital-
output ratios, xiii, 68, 74, 93—94, 102,
104—105,110—111, 130, 179, 185, 476—
477,540—541; capital consumption, 36—
37,160,161;capital formation,see
Electric light and power, gross capital
formation and net capital formation;
capital-labor ratios, 105; capital-output
ratios,seeElectriclight and power,
average capital-output ratios, and mar-
ginal capital output ratios;debt vs.
INDEXINDEX
equityfinancing,169,190;capital
consumption estimates, 310—312, 320—
321, 342—343, 345—348, 524—525, 532—
533;construction cost estimates, 297—
298, 309—3 10, 32 7—328, 339—341; future
growth of, 193—195; generating capacity
estimates,334,362,364—365;gross
capital formation, 25, 28, 35—36, 112,
121, 126, 180—182; gross capital forma-
tion estimates, 207—209, 296—297, 305—
310, 314—317,320—321, 332—333, 335—
338, 344,354—361,522—523, 530—531;
growthcompared to population and in-
come, xii, 80—83, 85, 87—88, 180—182,
193—194, 195;indivisibility of capital
inputs, 94, 95; internal financing, 156,
163—165, 189;long swings in capital
formation, 121, 1.26, 130—132; longevity
ofcapital,136,299—300,310—311;
marginal capital-output ratios, 73, 76,
180;net vs.gross output, 65;net
capital formation, 25, 28, 33, 34, 37, 54,
56—57, 160, 161; net capital formation
estimates, 312, 320—321, 526—527, 534—
535;operatingrevenues,468,470;
output,7, 26, 42—44,46, 52, 58—GO, 65,
80—83,85, 87—88, 178, 180—181, 193—
194;output estimates,456—457, 464—
465, 476—481,498—499, 536—537, 540—
541; price of output, 81, 83; produc-
tivity,104-105; publicly owned facilities,
6, 87, 183, 194, 314—317, 318,349—362;
retirementsestimates, 299—303, 329—331;
sources and uses of funds, 151, 154, 156,
163—165,169,507—511;stagesof
development of, 10, 24, 54, 56—60, 176,
178;stock of capital, 25, 28, 37—40,
113—114, 176; stock of capital estimates,
242—244,293—297, 313, 317—318, 320—
326, 349—353, 363—365, 471, 520—521,
528—529;technological developments,
81,83, 96,99, 185, 195—197; user-owned
facilities, 313—314, 317—318, 349—353,
362—365; write-ups, 303—305, 501
Electric railways, see Street and electric
railways
Fabricant, Solomon, 72 n.
Fellner, William, 101 n.
Gas industry:capitalformation,132;
competition with electricity, xi; net vs.
gross output, 65; output, 65, 194, 464,
467; sales, 471; stages of development,
130, 194; stock of capital estimates, 245,
471;seealso Other regulated industries
Generating capacity, see Electric light and
power
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Goldsmith, Raymond W., ix n., 506
Gort, Michael, 140 n.
Gould, Jacob M., 7, 455,456, 465, 466,
467, 477, 479, 481
Grebler,Leo, ix n., 133,134, 198 n.,199 n.
Gross capital formation:regulated in-
dustries compared with total, 10, 145—
147;testsof accuracy of estimates,
203—218;various regulated industries,
10, 24—36, 112—113, 120—123, 125—127,
129—132, 155, 160, 175, 177, 180—182;








dustries and Regulated industries, aggre-
gate
Handy, William W., 298, 340
Healy, K. T., 136 n., 140 n.
Hobbs, E. S., 162 n., 166 n., 224 n.
Hultgren,Thor, 140 n.
Immigration,seePopulation growth, and
output of regulated industries
Income elasticity of demand, 83—84, 86,
87, 88, 92, 181—183, 193
Indivisibility of capital inputs, 94—96, 140,
185, 187
Interest rates, 107—110, 186
Internal financing, xiv, 155—173, 188—190
Inventory accumulation in regulated in-
dustries, 8, 154—155
Irrigation, estimates of stock of capital, 471
Isard, Walter, 135, 136, 187
Keirstead, B. S., 4 n.
Kuznets,Simon, 2,23 n., 65, 69 n., 78 n.,
82, 85, 86 n., 89, 90, 94 n., 97 n., 111,
112, 133, 134n., 138—140, l68n., 232,
240, 243, 471
Labor and capital costs, relative trends in,
103—110
Land,295—296, 323, 357, 396
Local bus lines:average capital-output
ratios, 71,.74, 75, 99—101, 102, 111,
179—180,185, 494, 538—539;capital
consumption,36; capital consumption
estimates, 438—441, 444—445, 450, 524—
525, 532—533;capital formation, see
Local bus lines, gross capital formation
and netcapital formation;capital-
output ratios, see Local bus lines, averagecapital-outputratiosandmarginal
capital-output ratios; future growth of,
193;gross capital formation, 25, 26,
31, 35—36, 112; gross capital formation
estimates, 437—438, 440—447, 522—523,
530—531; growth compared to popula-
tion and income, 90—92, 193; income
elasticity of demand for service, 88, 92,
183, 193; long swings in capital forma-
tion, 119, 130, 131, 132;longevity of
capital, 438;marginal capital-output
ratios, 73, 76; net capital formation, 25,
26, 31, 33—35, 54, 57, 176; net capital
formation estimates, 438—441, 444—446,
526—527, 534—535; output, 26, 42—44,
49, 51, 52, 59—60, 90—92, 178; output
estimates, 457, 494—495, 498—499, 536—
537, 540—541; plant and equipment cost
estimates,442,448—449;stagesof
development of, 10, 35, 54, 57—61, 176,
178; stock of capital, 25, 31, 38, 39—40,
57,111, 113—114, 176, 177;stock of
capitalestimates,438—441,520—521,
528—529;technological aspects of de-
velopment, 89, 100, 183
Long cycles:in capital formation, xiv,
13—14, 18, 115—142, 187—188, 191, 197—
200; in construction, 133—134, 187—188;
in GNP, 134—135;inoutput,115;
relationto businesscycles,116—117;
see also entries for individual industries
and Regulated industries, aggregate
Longevity of capital, 7 1—72, 103,136, 180,
214, 224, 299—300, 310—311, 399—400,
422—423, 438;seealso Capital con-
sumption
Manufactured gas, see Gas industry
Manufacturing, capital-product and capi-
tal-labor satios, 107—109
Marginal capital-output ratios, see Capital-
output ratios, marginal
Martin, Robert F., 65
Mining, capital-product and capital-labor
ratios, 107—109
Mitchell, Wesley C., 116 n., 131 n., 141 n.
Model of secular growth, see Secular growth
models and Stages of Development
Morehouse, Edward W., 140 n.
Natural gas, see Gas industry
Net capital formation, 10—17, 22—35, 37,
54, 56—57, 131—135, 140—142, 146—147,
160—161, 174—177, 186,198;see also
Capital consumption; Stock of capital;
entriesforindividualindustries and
Regulated industries, aggregate
Net capital formation estimates, 213—218,
229,234—237, 256—258, 312, 320—321,
369, 373—375, 386—387, 404—407,438—




Other regulated industries: average capi-
tal-output ratios, 72, 75, 102, 111, 179,
496—497, 538—539;capital consump-
tion, 36; capital consumption estimates,
452—453,524—525,532—533;future
growth of, 194; gross capital formation,
25, 32, 35—36, 112—113, 123, 129; gross
capital formation estimates, 452—453,
522—523, 530—531; growth compared to
population and income,82—83,85,
111—114; long swings in capital forma-
tiOn,123,129,130—132;marginal
capital-output ratios, 73,76,180;net
capitalformation, 25, 32—33, 35, 176;
netcapital formation estimates, 452—453,
526—527, 534—535; operating revenues,
468; output, 26, 42—44, 50, 52, 56—57,
58—60, 82—83, 85,178,183;output
estimates,457, 496, 498-499, 536—537,
540—541;stages of development,10,
54,56—57, 58—60, 176,178;stockof
capital, 25,32,38,40,54, 111, 114, 177;




regulated industries, aggregate, 19—22,
44, 59, 78,186;regulated industries
compared with total, xii, 8—9, 19—22,
178—179, 183; retardation in growth of,
20—23, 77, 86—92, 178—183, 191—192;
various regulated industries, xii, 7, 26,
42—52, 56—60, 79,82—87, 89—92, 178—192




Passenger cars, 43, 132, 165
Pearl, Raymond, 2
Pipeline industry,10, 24, 25, 130,132,
242—244;seealsoOtherregulated
industries
Plantand equipment, see Stock of capital
Population growth, and output of regulated
industries, 79, 192
Prices of capital goods, see Construction
costs and capital goods prices
Profit rates, 159,165—166
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INDEXProjections of: capital-output ratios, 194—
197;financing of regulated industries,
197; future cyclical behavior, 197—200;
growth, 22—23;output of regulated
industries, 190—194
Publicutilities,seeElectriclight and
power; Gas industry;Regulated in-
dustries, aggregate
Publicly owned utilities, 6, 87, 183, 194,
314—317, 318, 349—362
Quality change in capital goods, 8, 97, 185
Radio broadcasting, see Broadcasting in-
dustry; Other regulated industries
Railroads, see Steam Railroads; Street and
electric railways
Reed, L. J., 2 n.
Regulatedindustry:characteristicsof,
x—xii, 5—6;nature of data on, 6—9;
scope of, 4-5; see also Air transportation;
Electric light and power; Gas industry,
Other regulatedindustries;Pipeline
industry, Steam railroads;Street and
electric railways; Telephone industry;
Trucking industry
Regulated industries, aggregate: average
capital-outputratios,64—66,69—73,
111—112, 179, 186, 194—197, 458—459,
538—539;capital consumption, 14—16,
36, 146—147, 177; capital consumption
estimates, 233—237, 25 1—254, 524—525,
532—533; capital formation, see Regu-
lated industries, aggregate, gross capital
formation and net capital formation;
capital-outputratios,seeRegulated
industries, aggregate, average capital,
outputratios and marginalcapital-
output ratios; deflation of capital data,
233, 248—250; future growth of, 194—
200; gross capital formation, 10—14, 17,
36,112—113, 117—119,124,133—135,
140—142, 145—146, 174, 177—178, 186,
198; gross capital formation estimates,
23 1—233, 235—239, 246—247, 522—523,
530-531; growth of output compared to
population and income, 82—86, 186; long
cycles in capital formation;115—119,
124,130,132,133—142,197—200;
marginal capital-output ratios, 73—74,
179;net vs. gross output, 64—65; net
capital formation,11—14,15—16,17,
22, 33, 133—135, 140—142, 146—147, 174,
177, 186, 198;net capital formation
estimates, 234, 235—237, 526—527, 534—
535; operating revenues, 468; output,
19—2 1,22, 44, 59, 78, 178—179, 186;
outputestimates,455—456,458—471,
498—499, 536—537, 540—541; plant and
equipment prices, 143—145;stages of
development of, 20—23, 54, 59, 77—78,
176, 178;stock of capital, 10, 16—19,
21—22, 38, 54, 113—114, 147—149, 174,
176, 198—199; stock of capital estimates,
234—237, 242—245, 471, 520—521, 528—
529
Reinvestment cycles, 135—136, 187
Retardation in growth of capital, 37—41,
176—177
Retardation in growth of output, 20—23,
77,86—92, 178—179, 191—192
Retirement of capital goods, 227—229,
284—287, 299—303, 329—331, 369—373,




224—225, 303—305, 368, 501;see also
Electric light and power; Steam rail-
roads; Telephone industry
Rubin, Ernest, 140
Secular growth models: applied to capital
data, 51—58, 60—61, 174—178;applied
to capital-output ratios, 179—180;ap-
plied to output data, 58—61, 178—179;
definitionanddescriptionof,2—3,
20-23; see also Stages of development
Shaw, William H., 277, 298, 327, 328, 449
Sources and uses of funds: characteristics
of data, 149, 151, 153—154; regulated
industries, 149—157, 163—165, 169, 502—
518; relation to capital formation, 149
Stages of development, individual regu-
lated industries and aggregate, xii, 10,
20—24, 33—35, 54—61, 77—78, 86, 88,
130—132, 175—178, 194; see also Secular
growth models; Gross capital formation;




ratios, xiii, 67, 74, 94—98, 102—105, 109,
110,111, 179, 184, 472—473;capital
consumption,36—37,160—161,177;
capital consumption estimates, 214—215,
224—229, 256—258, 278—280, 290—291,
524—525, 532—533; capital formation,
see Steam railroads, gross capital forma-
tion and net capital formation; capital
goods prices,165—166, 223—224, 274—
277; capital-labor ratios, 104—105, 109;
capital-outputratios,see Steam rail-
roads, average capital-output ratios and
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petitive position of, xi, 89, 192; debt
vs.equityfinancing;169,190;de-
finition of, 24 n.; future output of, 192;
grosscapitalformation,10,24—27,
35—36, 112, 120, 125, 160, 177;gross
capital formation estimates, 204—207,
220—224, 238, 256—258, 264—267, 270—
273, 522—523, 530—531; growth com-
pared to population arid income, xii,
89—92, 111—114; indivisibility of capital
inputs, 94—95; internal financing, 155—
156, 162—165, 188—189; long swings in
capital formation, 120, 125, 130, 131;
longevity of capital,136,214, 224;
marginal capital-output ratios;73, 76,
180; net capital formation, 10, 24—25,
27, 33—35, 160—161, 177;net capital
formation estimates, 215—218, 229, 256—
258, 526—527, 534—535;net vs. gross
output, 65;output,xii,26,42—45,
5 1—52, 89—92, 178, 183; output estimates,
456, 472—475, 498—499, 536—537, 540—
541;productivity,104-105;profit
rates,159, 165—166;retiiements esti-
mates, 227—229, 284—287; sources and
uses of funds, 150—151, 153—154, 155—
156, 502—506;stages of development,
10,24, 54, 56, 57, 59—60,176,178;
stockof capital, 10, 24—27, 37—40, 110,
111,113—114,176;stock of capital
estimates, 218—220, 229—230, 242—244,
256—263,267, 280—283, 288—289, 292,
520-521, 528—529;technological de-
velopments, 4, 89, 96—97; track mileage,
268—269; wages and interest rates, 109;
write-ups of property, 224—225, 501
Stevens, W. H. S., 162 n., 166 n., 224 n.,
279





147—149, 174—177, 198—199, 242—244;
seealso Netcapital formation andentries
for individual industries and Regulated
industries, aggregate
Streetandelectricrailways;average
capital-output ratios, 70, 75, 94, 102,
111—112,179,486—487,538—539; capital
consumption,36,160,161;capital
consumption estimates, 398—407, 422—
423,428—436, 524—525, 532—533; capital
formation, see Street and electric railways,
gross capital formation and net capital
formation; competitive position of, 88,
183;construction cost estimates, 398,
420—421; debt vs. equity financing, 169,
190; definition of industry, 391; future
output of, 192; gross capital formation,
24—25,30, 35—36, 112, 131—132, 155,
175;gross capital formation estimates,
391—398, 405—412, 414—419, 522—523,
530-531; growth compared to popula-
tion and income, 90—91, 111—114, 183;
internal financing, 156, 163, 164, 165,
188, 189—190;long swings in capital
formation,119,128,131—132,137;
longevity of capital, 399—400, 422—423;
marginalcapital-output ratios, 73, 76,
180; net capital formation, 24—25, 30,
33—35, 54, 56—57, 131—132,160,161,
177;net capital formation estimates,
404—407, 534—535; net vs. gross output,
65;obsolescence, 402—403, 432—433;
output,26, 42—43, 44, 48, 52, 59, 87,
90—91,178, 183, 192; output estimates,
457,486—493, 498—499, 536—537, 540—
541; profit rates, 165—166; sources and
uses of funds, 149, 151, 153, 155, 156,
517—518; stages of development of, 10,
33—35,54, 56, 57, 59—60, 88, 131—132,
175—176, 178; stock of capital, 24—25,
30, 37—40, 54, 56, 57, 111—114, 176,
242—244;stockof capitalestimates,
400—402, 404, 405—407, 413, 424—429,
520—521, 528—529;technologicalde-
velopment, 103, 179, 183, 192
Technological changes, 4, 57, 62—63, 81,
83—85, 89, 93, 96—97, 99—100, 102—107,
179, 182—185, 192, 195—197
Telegraph industry; net vs. gross output,
65;operating revenues, 468; stock of
capital, xi, 242—244, 471; see also Other
regulated industries
Telephone industry: average capital-out-
put ratios, xiii, 69, 75, 76, 94, 96, 98, 99,
102, 110, 111, 130, 179, 185, 482—483,
538—539; capital consumption, 36, 160,
161, 177; capitalconsumption estimates,
213—214,369, 371—373, 374—375, 380—
381,386—387, 390, 524—525, 532—533;
capital formation, see Telephone industry,




output ratios;competitive position of,
xi, 5, 81, 83, 88, 182; construction and
equipmentcostestimates,370—371,
384—385; debt vs. equity financing, 168,
169, 190; future growth of, 193; gross
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capital formation, 24-25, 29, 33, 35—36,
112, 122, 127, 130—132;gross capital
formation estimates, 208—210, 211, 367,
369—370, 374—377, 82—3, 522—523,
530—531; growth compared to popula-
tion and income, xii, 82—86, 111—114,
181, 182—183, 193; income elasticity of
demand,83—84,86,87,183,193;
indivisibilityofcapitalinputs,94;
internal financing, 156—157, 163, 164,
165, 188, 189;long swings in capital
formation, 122, 127, 130, 131—132, 138;
longevityof capital,136;marginal
capital-output ratios, 73, 76, 180; net
capital formation, 24—25,29,33—34,
160,175, 177;net capital formation
estimates, 213—214, 369, 373, 374—375,
386—387,526—527,534—535; net vs. gross
output, 65;operating revenues, 468—
469; output, xii, 26, 42—44, 47, 51—52,
58—60, 79, 82—87, 178, 181, 182; output
estimates, 457, 464—465, 482—485, 498—
499,536—537, 540—541; price of output,
81, 83;profit rates, 165—166;ietire-
ments estimates, 369—370, 371—373, 381,
386—389;sources and uses of funds,
151—152,154, 156—157, 512—516; stages
of development of,xii,10, 33, 35, 54—61,
86, 175; stockof capital, 24—25, 29, 33,
37—40, 54—58,96, 111, 113—114, 175,
177, 242—244; stockof capital estimates,
368—369, 373—375,378—379, 471, 520—
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521, 528—529;technological develop-




Terborgh, George W., 232 n., 239
Tostlebe, Alvin S., ix n.
Transport-building cycles, 135, 136—137,
187
Transportation industry, estimates of out-
put, 460—463; seealso Localbus lines;
Steam railroads;Street and electric
railways; Trucking industry
Trucking industry, x, xi, 10, 25, 132, 194,
239
Ulmer,Melville J.,ix n., 2 n., 456
Urbanization, and growth of regulated
industries, 83, 84—86, 91,113, 180—181,
182
Utilities, seeElectriclight and power; Gas
industry;Regulated industries, aggre-
gate
Veblen, Thorstein, 163 n.
Wilson, G. Lloyd,114 n.
Winnick, Louis, ix n.,133, 134,198 n.,
199 n.
Write-upsof property, seeRevaluationof
property